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Abstract 
This thesis examines the archaeological record on the West Coast of the Eyre Peninsula in 
South Australia with a view to identifying the pattern of behaviour associated with sites 
present on this coast. The sites are notable in that they are extensive and feature high 
proportions of stone artefacts but contain little or no shell material. This thesis seeks to 
explain the virtual absence of shells by considering a number of environmental, behavioural, 
demographic and cultural issues. Is the archaeological record a product of post-depositional 
disturbance or resource availability, or did other environmental influences such as a shortage 
of water restrict adaptive behaviour so as to exclude or minimize interaction with the sea. 
Alternatively, is the subsistance strategy indicated by the archaeological record a result of 
other cultural influences. Ethnohistorical evidence is examined to investigate the subsistence 
patterns which operated on this coastline. Linguistic, technological and social factors which 
may have influenced the economic choices made by these coastal people are considered and 
compared with the archaeological record. The thesis then examines the interpretation of the 
West Coast evidence in the context of other coastal studies both in Australia and overseas to 
contribute to the current debate regarding the role of the sea in the evolution of hunter-gatherer 
subsistence economies. 
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1. 1 The issues 
CHAPTER 1 
INTRODUCTION 
The exploitation of littoral resources has always been an integral part of hunter-gatherer 
economies. Terra Amata on the south coast of France provides evidence of shellfish collection 
as early as 300,000 B.P. (de Lumley 1969:45) while the archaeological record from the 
Klasies River Mouth caves in South Africa indicates that by 125,000 B.P. marine resources 
were being systematically exploited (Voigt 1982:163). At these South African sites there is a 
shift in economic emphasis from the large terrestrial animals exploited at Terra Amata to 
limpets, periwinkles, turban shells and mussels. Several other sites, both in Europe and in 
North Africa, contain evidence of the utilization of coastal shellfish resources 70,000 years 
ago (eg. Garrod 1928, McBurney 1967). 
The number of sites containing evidence of littoral resource exploitation increases through 
time and by the Holocene, or more specifically the mid to late Holocene, there is consistent 
evidence of marine orientated economies. Late Holocene archaeological records indicate high 
site densities in coastal areas and show that shellfish, together with a range of other marine 
resources, were commonly exploited by coastal hunter-gatherers. Extensive midden deposits 
dating to this period have been described for Europe (Clark 1975, Bailey 1982, Rowley-
Conway 1983), the Americas (Nash 1983, Glassow and Wilcoxon 1988), Japan (Koyama 
and Thomas 1981, Akazawa and Aikens 1986), South Africa (Parkington et al. 1988) and 
Oceania (Jones 1966, Shawcross 1967, Terrell 1967, Bailey 1975). These coastal economies 
were characterised by high population densities and increased sedentism, and have been 
variously linked to the development of more complex social structures, the origin of 
agriculture and the rise of hierarchical states (see Mosely 1975, Osborn 1977, Perlman 1980, 
Yesner 1980). 
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The paucity of early coastal sites can be partially attributed to environment destruction, 
primarily as a result of rising glacial seas. Coastlines are regarded by some researchers as 
having played an important role in early human development. Coasts are seen as having 
provided a focus for early hominids (Hardy 1960, Morgan 1972) with coastal adaptations 
sustaining hunter-gatherer populations and helping them to colonise new continents (Sauer 
1962, Bowdler 1977). It is argued that evidence of this coastal occupation has been obscured 
by rising Pleistocene sea-levels. The early exploitation of freshwater shellfish in inland 
lacustrine environments is used to support the antiquity of marine resource exploitation. In 
Australia, the presence of freshwater mussels at Lake Mungo, western New South Wales, in 
contexts dated to around 30,000 B.P. has been interpreted as indicating the transferal of a 
coastal economy to a freshwater situation (Bowdler 1977:223). 
Attempts are being made to identify submerged sites located on continental shelves ( eg. 
Masters and Fleming 1983, Johnson and Stright 1992). As yet there is no substantial 
evidence to suggest that marine oriented economies were abundant prior to the Holocene but 
the idea that systematic exploitation of marine resources, especially shellfish, was restricted to 
the post-Pleistocene period (cf. Binford 1968:313) has been widely rejected (see Bailey and 
Parkington 1988). Littoral resources have always contributed to hunter-gatherer economies. It 
is however the Holocene, and more specifically the mid to late Holocene, that is commonly 
regarded as the period of intensified coastal exploitation. During this period littoral resource 
use has been found to increase and frequently this exploitation pattern has been interpreted as 
indicting the preferential exploitation of sea foods. 
The West Coast of the Eyre Peninsula in South Australia seems to be an exception to this 
model (Figure 1.1). In this coastal region there is very little evidence of marine exploitation. 
The marine oriented economies which characterised the late Holocene period in other coastal 
areas appear to have been absent. Here, as this thesis will indicate, there is a virtual absence 
of littoral resource use. The archaeological evidence suggests shellfish were only occasionally 
collected and the use made of fish, sea birds, seals and other sea foods seems also to have 
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been minimal. The question this thesis seeks to answer is whether this absence of 
archaeological evidence for littoral resource exploitation is real or simply a reflection of 
unusual environmental circumstances. If the latter is true, does the absence of midden material 
relate to the nature of the marine resource base or factors of environmental decay. 
Alternatively, if the absence is real, how does it relate to human behaviour. What stopped the 
people living on the West Coast using the resources of the sea. What was different about the 
cultural outlook, social behaviour or subsistence preferences of people on this coast that 
caused them not to use marine resources when other Australian coastal groups focused their 
foraging energies on the seashore. 
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Figure 1.1: The Eyre Peninsula, South Australia. 
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These are the issues this thesis wishes to explore. The central question is why did the people 
of the West Coast not eat shellfish. Environmental and cultural explanations are considered in 
an attempt to identify the reasons for the uncharacteristic subsistence patterns identified in this 
coastal area. The implications this pattern of resource use has for our broader understanding 
of the role of the sea in hunter-gatherer economies are considered. These issues arose from a 
consultancy carried out by myself, in conjunction with National Heritage Studies Pty. Ltd. (a 
consulting company), for the Aboriginal Heritage Branch, Department of Environment and 
Planning, South Australia (see Nicholson 1991). This study was primarily a site recording 
exercise designed to provide the government with basic information about site type, site 
number and distribution on the West Coast. It represented the first comprehensive 
archaeological investigation of this coastline. The only previous study was Martin's (1988) 
regional fishtrap survey which was largely restricted to oral history documentation and 
archaeological investigations were minimal. The consultancy I undertook therefore provided 
the first descriptions of the archaeological character of this coastal region and the first 
archaeological insights into the nature of occupation on this arid coast. In documenting the 
results of this site survey the uncharacteristic use of coastal resources described above was 
identified and the research questions addressed in this thesis arose. This study, like Jones' 
(1985) Kakadu work, provides an example of how research projects can develop from 
baseline, management orientated studies. 
A 704 kilometre stretch of coast, from Fowlers Bay to Elliston, was investigated during this 
consultancy (Figure 1.2). Most of this coastline (666 km) lies within the West Coast 
Crenulate Bays and Barriers geomorphological province which extends from Cape Adieu (37 
kilometres to the west of Fowlers Bay) to Talia and consists of alternating crenulate bays and 
barrier deposits (Short et al. 1986a: 116-137). To the east is the Newland Barrier 
geomorphological province which extends from Talia south to Cape Finniss near Elliston and 
consists predominantly of a continuous 26 kilometre long Holocene barrier (Short et al. 
1986a:l 15-116). This barrier is today actively transgressive in many places and is paralleled 
by a high energy sandy shoreline. At the eastern end of this province (between Walkers Rock 
4 
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and Cape Finniss) there is a small stretch of low energy shoreline. This 12 kilometres of 
coast is sheltered by the Waldegrave Islands which protect the predominantly sandy shoreline 
from the high energy wind and wave conditions which characterise the remainder of the 
province. 
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Figure 1.2: Fowlers Bay to Elliston; the survey area on the West Coast of the Eyre 
Peninsula. 
During the course of the study 160 Aboriginal sites were recorded; 116 were found 
immediately on the coast while 44 were found set back from the shoreline. Of the coastal 
sites 52% were found on rocky coasts, 38% on sandy coasts and 10% in bays (see Table 1, 
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Appendix I). Most of the West Coast sites (as will be seen in Chapter 2) are very small, 
consisting of sparse surface scatters of stone artefacts and limited amounts of shell material. 
These sites tend to be located in clifftop deflations adjacent to rocky shorelines. Their stone 
artefact content is restricted to unmodified flakes and pebble manuports. Shell material, when 
present, is limited to a couple of large gastropod shells or small scatters of periwinkles. 
Other, larger sites, were found either on broad deflation~ immediately behind the foredunes 
or on dune ridges a couple of kilometres from the coast. These sites contain more diverse 
artefact assemblages. Discrete flaking events, hearth features and clusters of emu eggshell 
fragments were also identified. Shell material however is either absent or restricted to a small 
number of fragments. 
The 160 sites recorded are described in full in an earlier document prepared for the South 
Australian government (Nicholson 1991) and will only be referred to at a general level in the 
present study. For the purpose of this thesis, fifteen of the sites were chosen for detailed 
analysis and were re-visited and recorded in more detail. These sites are the richest and most 
informative of all the West Coast sites and represent the range of sites found on this coast. 
Some consist predominantly of stone artefacts and are set back from the immediate shoreline 
on dune ridges adjacent to coastal salt lakes and samphire flats. Other are located adjacent to 
either rocky or sandy shores and while still consisting predominantly of stone artefacts also 
contain small amounts of shell. These fifteen sites were chosen for detailed analysis because 
they provide the best information relating to settlement and subsistence patterns, economy 
and technology. They are described in detail in the next chapter. 
1. 2 The West Coast 
This section seeks to introduce the reader to the study region. The information is not overly 
detailed and more specific material can be found in an earlier document (Nicholson 1991). 
However the information presented below is sufficient to introduce the reader to the 
environmental characteristics which may have influenced settlement and subsistence patterns 
on this coast and which are likely to influence archaeological interpretations. 
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The West Coast of the Eyre Peninsula is characterized by a diversity of coastal environments 
ranging from rugged, wind-swept rocky shorelines to well protected bays and long sandy 
beaches. The rocky sections of the West Coast provide a dramatic landscape similar to that of 
the Nullarbor coastline. Steep cliffs rise out of the ocean to tower above a coastline exposed 
to the persistent ground swell of the Southern Ocean (Plate 1). These cliffs are made of 
Pleistocene dune calcarenite which has capped the underlying bedrock (Short et al. 1986b:5). 
In many locations along this coast these calcarenite cliffs have been eroded to expose the 
basement Precambrian crystalline rocks of the Gawler Craton (Twidale and Campbell 
1985:69). These more resistant rocks influence the morphology of the rocky coasts as they 
remain as prominent headlands after the calcarenite has been eroded. 
The cliffs are capped by dunes, most of which are Holocene in origin; only a few date to 
earlier periods of dune activity (Short et al. 1986b:32). Many of the dunes have been eroded 
by strong prevailing winds to expose the underlying calcrete pavement. During periods of 
lower sea-level sand ramps extended from the beaches to cover the Pleistocene calcarenite 
deposits. With the rise in sea-level, wind and wave action caused most of the sand to be 
eroded, leaving stranded clifftop dunes as the only reminder of this period of major dune 
transgression. 
These rocky coasts are characterised by extensive shore platforms and reefs which are 
exposed at low tide (Plate 2). The platforms average 40m in width, ranging from 5 to 200m 
(Short et al. 1986b:35). They are most common adjacent to calcarenite cliffs and are 
particularly well developed in the small rocky bays between prominent headlands. These 
bays are backed by steep talus slopes and have narrow sandy beaches. The shore platforms 
are formed of crenulated limestone and provide a variety of microhabitats for intertidal flora 
and fauna species. Numerous rock pools, both large and small, are set within the horizontal 
platforms and add to the diversity of habitats. 
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Plate 1: Steep cliffs to the south of Venus Bay. 
Plate 2: Rocky coastline with extensive reef platforms (Point Sinclair area). 
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The rocky shorelines are interspersed by long stretches of sandy coast and numerous bays. 
The sandy beaches are predominantly high energy shorelines and in many areas the 
underlying rock platforms are exposed at low tide. The beaches are backed by low, partially 
vegetated foredunes and extensive transgressive dune fields. The strong winds and rough 
seas which characterize the West Coast combine to produce these mobile sand sheets (Plate 
3). The dune fields are frequently backed by extensive salt h1.kes and associated samphire 
flats (Plate 4). These features represent different stages in the progradation of the coastline 
which began following sea-level stabilisation around 6000 years ago (Short et al. 1988: 158-
160). Low red dunes border the inland side of the samphire flats. Like some of the clifftop 
dunes, these are Pleistocene features and are unrelated to present coastal geomorphological 
processes, probably dating to between 10,000 and 18,000 B.P. (pers. comm. Dr. A. Short, 
University of Sydney). 
The numerous bays present on the West Coast provide a diversity of embayment 
environments (Short et al. 1986b:52). Some are very wide and offer little protection from the 
rough coastal conditions (Anxious, Searcy, Corvisart and Fowlers Bays). These open bays 
are high energy environments containing a combination of rocky and sandy shore features. 
The remainder of the bays are characterised by lower wave energy. Some are protected by 
headlands, offshore islands, reefs and shallow near-shore gradients to produce low energy 
environments (Streaky and Smoky Bays). Others have been enclosed by barrier formation 
and subsequent sediment deposition with only small entrances remaining (Baird Bay). A few 
are extremely shallow and have a wide tidal range (Venus Bay). These low energy 
environments are characterised by extensive intertidal zones consisting of sand and mud flats. 
Mangroves are present in some of the bays (Butler et al. 1977). These range from small 
isolated stands (Laura Bay) to well developed communities such as at Davenport Creek near 
Ceduna (Tourville Bay). 
On the West Coast tides are semi-diurnal with the two daily tides varying from being roughly 
equal to being markedly different in amplitude (Womersley and Edmonds 1958:223). The 
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Plate 3: Shifting sands in Yanerbie Sandpatch, near Streaky Bay. 
Plate 4: Salt lakes and samphire flats characterise many near shore areas 
(Point Sinclair area). 
8a 
mean tidal range is between 0.8 and lm (Short et al. 1986a:37) however above average tides 
are recorded twice a month around the new and full moons. The highest tides occur between 
0 and 3 days after both new and full moons and a tidal range of around 1.8m characterises 
these periods. The West Coast experiences dodge tides during neap periods (around the first 
and third quarters of the moon) when only one tide occurs per 24 hours. The summer months 
are characterised by the lowest tides and at this time of year the lower of the two daily tides 
occurs during the day while in winter it occurs at night. On exposed coasts the height of the 
tide is modified by winds. Of particular relevance are the strong offshore winds which 
noticeably reduce the height of the tide (Womersley and Edmonds 1958:222). Swell 
conditions (see below) also influence the tidal range but on the West Coast the amplifying 
effect of large swell is often counteracted by strong offshore winds resulting in a nil effect on 
the tidal range. 
Tidal conditions influence the activities of coastal foragers as they affect access to and 
therefore the availability of littoral resources. The tidal range on the West Coast would have 
allowed good access to the littoral zone throughout the year, with certain times (ie. around the 
full and new moons, especially during the summer months) being particularly favourable. For 
at least six days each month extensive reef platfonns and wide tidal flats would have been 
exposed for long periods of time providing easy access to the resources these areas contain. 
The various shorelines found on the West Coast can be divided into three main types; rocky 
coasts, sandy coasts and bays (Short et al. 1986a:40). Rocky shores represent 28% of the 
coastline investigated (ie. between Fowlers Bay and Elliston), sandy shores 40% and bays 
32% (see Tables 1 and 2, Appendix I). Both rocky and sandy shores can be divided into 
high energy and low energy environments. In both cases high energy shorelines 
predominate; 74% of rocky coasts and 67% of sandy coasts constitute high energy 
environments. 
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No rivers or streams flow into the sea along this coast because of the low rainfall and the 
dominance of permeable calcarenite which causes any surface water to be rapidly absorbed 
into underground aquifers (ie. both Davenport Creek and Acraman Creek are saline) 
(Twidale et al. 1987: 1). The influence this has on the biological productivity of the littoral 
zone will be discussed later (see Section 4.2, Chapter 4). Fresh water becomes available 
from seepages in coastal cliffs in areas where the junction between .the permeable calcarenite 
and the impermeable basement rocks is exposed. Fresh water springs occur on the margin of 
some of the salt lakes and, together with soakages in the dune fields and rockholes in the 
limestone pavement, provide the only other sources of drinkable water on this coast. 
The West Coast has been subject to a pattern of sea-level change similar to that which 
characterised much of south-eastern Australia (see Hopley and Thom 1983, Belperio et al. 
1984). Sea-level rose rapidly and reached its present level around 6000 years ago (Short et al. 
1988: 158). Between 6000 and 4000 B.P. low energy sections of this coastline experienced 
only minimal shoreline progradation and no beach ridge formation occurred as the inter-tidal 
and sub-tidal sand flats were still developing (ibid: 160). From 4000 to 2000 B.P was the 
major period of beach ridge formation and limited chenier development also occurred. By this 
time the inter-tidal and sub-tidal carbonate platforms and sand flats had developed sufficiently 
to provide a sediment supply for ridge building. It thus appears that the inter-tidal and sub-
tidal zones took around two thousand years to develop following sea-level stabilisation; by 
about 3000 B.P. a shoreline morphology similar to that visible today would have evolved. 
This is a comparable geomorphological sequence to that identified in south-eastern Australia 
(see Lampert and Hughes 1974) and suggests that coastal populations in these two areas 
experienced similar changes in littoral resource availability during the period following sea-
level stabilisation. 
The West Coast is a semi-arid environment. The mean annual rainfall varies with latitude, 
decreasing from 400mm around Elliston to less than 300mm at Fowlers Bay (Laut et al. 
1977 :2). Most of the rain falls in winter, from frontal low pressure systems. The summer 
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months are dry and are characterised by high evaporation rates; evaporation exceeds 
precipitation at this time of year (Schwertdfeger 1985 :90). Temperature on average ranges ten 
degrees seasonally; in summer the mean maximum and minimum temperatures recorded for 
Streaky Bay are 28.90C and 15.50C respectively and 16.60C and 8.9oc in winter. Summer 
sea breezes have a moderating effect which is often felt considerable distances inland 
(ibid:98). 
Much of the West Coast is characterised by conditions of high wind and wave energy, 
although the numerous embayments present provide relatively sheltered environments where 
wind and wave energy is moderated. In summer the prevailing winds are from the south-east 
while in winter northwesterlies are dominant (Schwertdfeger 1985:97). A persistent south-
west to westerly swell affects this coast throughout the year and two metre swells are 
common (Short et al. 1986a:33). The period from March to October is characterised by the 
most persistent swell and swells of up to four metres are common. However the southerly sea 
breezes which characterise the summer months produce waves of between 0.5 and 1.5m and 
thus there is only minimal seasonal difference in the breaker-wave climate on this coast (Short 
1988: 121). 
The West Coast vegetation consists primarily of mallee heath dominated by the coastal mallee 
(Eucalyptus diversifolia) (Laut et al. 1977:4-5, Lange and Lang 1985). To the south, in the 
vicinity of Elliston, the coastal mallee is replaced by a dryland teatree woodland (Me/aleuca 
/anceolata) mixed with drooping sheoak (Casuarina stricta). The vegetation diversifies in the 
swales adjacent to the coastal dunes where a variety of fruit bearing trees and bushes such as 
quandongs (Santalum acuminatum) and false sandlewood (Myoporum p/atycarpum) are 
found. The dunes themselves possess an open heath vegetation (Olearia axil/aris, Leucopogan 
parviflorus, Acacia sophorae) mixed with spinifex (Laut et al. 1977:183,189). Low, semi-
succulent samphire shrublands (Arthrocnemum spp., Atriplex paluclosa) surround the tidal 
flats and coastal salt lakes and stands of mangroves are present in the more sheltered bays 
(Avicennia marina var. resinifera). 
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The land mammals found on the West Coast reflect the aridity of this coastal environment and 
the range of mammals is similar to that found across most of semi-arid southern Australia 
from south-western Western Australia to western New South Wales (Watts and Ling 
1985: 142, see Strahan 1983). In the past kangaroos, emus, wombats and a variety of small 
marsupials would have been relatively common, together with a range of smaller animals 
including many different reptiles and rodents (Watts and Ling 1985, Schwaner et al. 1985, 
also see Tunbridge 1991:27-28 and Gara in prep.). Table 3 in Appendix I lists the mammals 
known to have existed on the Eyre Peninsula (after Watts and Ling 1985: 145) and provides 
an indication of the terrestrial animal resources which would have been available in this 
region. The littoral zone provided additional food resources and these are discussed at length 
in Chapter 4 following a description of the archaeological character of the West Coast 
(Chapter 2) and the presentation of relevant ethnohistorial evidence relating to Aboriginal 
occupation on this coast (Chapter 3). 
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CHAPTER 2 
THE ARCHAEOLOGICAL EVIDENCE OF COASTAL OCCUPATION 
The characteristic feature of the archaeological sites found on the West Coast is the limited 
amount of shell material they contain. As demonstrated in the previous chapter this contrasts 
with evidence from other coastal areas, both around the Australian shoreline and overseas, 
where archaeological sites tend to contain substantial deposits of shells suggesting the 
extensive exploitation of shellfish resources over the last 5000 years. The paucity of shell 
material on the West Coast sites raises questions about the nature of coastal occupation in this 
area and the role of shellfish in the subsistence economy. 
This chapter seeks to investigate these questions by presenting data recorded at fifteen 
archaeological sites found on this coastline. It aims to substantiate the small amount of 
cultural shell material present and to describe other features of the archaeological 
assemblages, specifically aspects of the stone tool technology, which provide information 
relevant to an interpretation of coastal occupation patterns and the cultural character of the 
residents. The sites chosen for detailed study represent the three categories of archaeological 
sites identified in this coastal area. These categories were defined on the basis of the 
archaeological assemblages present and are stone artefact scatters, stone and shell scatters, 
and middens. 
The first group of sites contain virtually no evidence of the use of littoral resources and 
consist almost entirely of stone artefacts. Shells are only rarely found at these sites and if 
present are restricted to a couple of fragments or one or two individual shells. These are the 
most common sites. The second group consists of sites which contain a combination of stone 
artefacts and shells, but are sites where stone artefacts remain the dominant feature. The third 
group consists of sites which contain more shell material. These middens are the smallest and 
least common of all the West Coast sites. 
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The information recorded at the fifteen sampled sites is presented below in summarised form 
to provide a descriptive account of the archaeological character of this coastal area. More 
specific details relating to the shell and stone artefact content of these sites can be found in the 
associated tables and in Appendixes I and II. An analysis of the content of these sites enables 
the nature of occupation on the West Coast, and more specifically the use of shellfish 
resources, to be addressed. 
2 .1 Methodology 
The cultural material present at the sites was sampled using a combination of grid squares and 
transects. The aim was to provide an accurate estimate of site contents, particularly the 
number and distribution of the various shell species, and the density and proportional 
representation of the different artefact types and raw materials. With the exception of bone 
material which was collected for specialist identification, all recording was carried out in situ. 
Grid squares were placed over the areas of highest shell and artefact density. Stone artefact 
density was generally greatest in the most deflated parts of the sites and grid squares were 
often located in these areas. Grid squares measuring lOm x lOm were used. This sample size 
was considered suitable given the size of the shell concentrations and the density of artefacts 
at the sites. In some cases low artefact densities meant that larger areas had to be sampled to 
provide an accurate record of the artefact content of the site. At these sites several adjacent 
grid squares were recorded. The grid squares were subdivided into 2m x 2m squares to 
enable the accurate plotting of all archaeological material present. All artefacts were 
individually numbered within each of the 2m squares and their position plotted on site plans. 
The number and species of shells was noted as was any other cultural material present. 
At the more extensive sites, transects were extended from the grid squares to the margin of 
the sites to sample lateral variations in site content. The transects were all 2m wide and where 
possible at least two parallel transects were laid out. This ensured that these linear samples 
were at least 4m wide. Artefacts were individually numbered within each of the 2m wide 
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transects to again enable their position to be accurately plotted on site plans. The number of 
shells and the species present was also noted. 
A plan was made of each site showing its total area and indicating the location of the sample 
units. Any specific features identified within the site but located outside the sample area, such 
as discrete shell scatters, stone flaking events and hearths, were also marked on the site plans. 
All shell, bone and stone material present within the grid and transect samples was recorded 
in detail. Diagnostic bone fragments were collected for identification and the location of this 
material within the site was plotted on the site plans. All whole shells and shell fragments 
present within these sample units were recorded and the proportional representation of the 
different species was noted (see Appendix m. Each whole shell present in the areas sampled 
was measured. At some sites only a few whole shells were recorded in the grid and transect 
samples and in these cases additional shells from outside the sample units were measured to 
provide a larger sample. 
For each artefact located within the grid and transect samples the type of artefact, its 
dimensions and the raw material from which it was made were recorded, with artefact types 
being defined in accordance with traditional typologies (see McCarthy 1976, Mulvaney 1975, 
O'Connell 1977, White and O'Connell 1982 and Flood 1983). Artefact recording was 
restricted to these attributes as all recording was carried out on-site and these details are 
sufficient to provide basic information towards reconstructing the subsistence economy and 
technology of the people who lived on the West Coast. In particular, a consideration of raw 
material use and distribution provides information about the way non-food resources were 
used in the West Coast region. Such information has the potential to indicate the range of 
group movement and the nature of group contacts in this coastal region and is thus 
particularly relevant to an understanding of coastal occupation patterns. Information relating 
to both raw material use and artefact types is presented below. More detailed data relating to 
artefact size, shape and raw material usage is not included in this thesis as stone tool 
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technology is not the primary focus. This information is, however, available for future 
technological analysis and has the potential to provide valuable insights into various issues 
relating to stone tool manufacture and use which arise from this study (see Section 2.5). 
2. 2 Stone artefact scatters 
Of the 160 sites recorded on the West Coast, 41 % were stone artefact scatters which 
contained virtually no evidence of the use of marine resources. Four of the most extensive of 
these were chosen for detailed study as they had the potential to provide the most information 
about this type of assemblage. These sites, Nantaby Wells, Nantaby Windmills, Bates' Camp 
and Nadia Landing (Figure 2.1, Table 2.1), correspond to a 6% sample of the stone artefact 
scatters recorded on the West Coast (NB: Bates' Camp is unrelated to Daisy Bates who lived 
at various locations to the west of Fowlers Bay during the early part of this century and 
whose observations are referred to at various points throughout this thesis). 
Site Location Distance Area of Area % of Artefact Max . Av. 
to beach site sampled site totals density deosi ty 
Nantaby dune ridge lkm 14l00m2 J,380m2 10% 727 12/m2 0.5/m2 
Wells adjacent to (A 5000m2) (A 424m2) 
samphire flat (B 1600m2) (B 416m2) 
(C 7500m2) (C 540m2) 
Nantaby deflation behind 20m 8000m2 600m2 8% 281 8/m2 0.5/m2 
Windmills sandv beach 
Bates' dune ridge 3km JOOOOm2 364m2 4% 1660 20/m2 51m2 
Camp adjacent to 
samphire flat 
and salt lake 
Nadia dune ridge lkm 7500m2 890m2 12% 441 4/m2 0.5/m2 
Landing adjacent 
to samphire flats 
on bay margin 
Table 2.1: Stone artefact scatters - site data. 
The four sampled sites are all located adjacent to water sources described in the early records 
as being important to the people living in this coastal area at the time of European contact. 
These water sources are either soaks in coastal sand bodies (Eyre 1845:219-222) or, in the 
case of the Nadia site, a rockhole (Geharty 1858:45), and the importance of these locations as 
campsites is supported by the extensive artefact scatters present. Three of the sites are located 
16 . 
on dune ridges bordering coastal samphire flats within a couple of kilometres of the beach. 
The fourth, Nantaby Windmills, is located only 20m from the high tide mark, on a deflation 
between low foredunes and a transgressive dune field. 
~~~~ 
~ Welts "' • • Batss'Camp 
Spc199111S Long &lad! 
Eyr e Hwy 
. · 
, 
. 
Great Australi a n Bight 
, 
.. 
EYRE 
PENINSULA 
Figure 2.1: Archaeological sites chosen for detailed sampling. 
The four sites consist primarily of stone artefacts scattered for up to one hundred metres 
across heavily deflated surfaces with total site area ranging from around 800Qm2 to 1500Qm2 
(Figures 2.2-2.7). Several discrete flaking events, hearth features and clusters of emu 
eggshell fragments were identified suggesting relatively recent occupation at these locations. 
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Figures 2.2-2.4: Plans of the Nantaby Wells site. 
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Figures 2.5-2.7: Plans of Nantaby Windmills, Bates' Camp and Nadia Landing sites. 
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Shell Content 
Very little shell material was found at these sites. At two, Nantaby Wells and Bates' Camp, 
no shells were recorded in the sampled areas and only a few fragments were found scattered 
elsewhere on the sites. Baler (Melo miltonis), abalone (Haliotis laevigata, Haliotis sp.) and 
cockles (Donax deltoides, Katelysia sp.) were the only species represented. At Nadia Landing 
and Nantaby Windmills a limited amount of shell material was found within the areas sampled 
(Table 2.2; for details see Table 1, Appendix I). Bivalves were most common at the former 
site while the latter exhibited a wider variety of species including a range of both gastropods 
and bivalves. Again, this shell material was mostly fragmented and only three whole shells 
were found. Based on minimum number estimates less than 20 shells were represented at 
these sites. 
Shell Species Nan ta by Windmills Nadia Landing Total MNI 
(600m2) (890m2) Estimates 
(1490m2) 
small gastropods Is - I s 
(limpets) 7% 6% 
large gastropods 12s I s 13s 
(turbans, abalone, baler) 86% 25% 72% 
bivalves I s 3s 4s 
(scallops, cockles) 7% 75% 22% 
Totals 14s 4 s 18s 
Table 2.2: Stone artefact scatters - shell content of sampled areas ('s'= shell). 
One of the whole shells found was a cockle (Katelysia sp.) recorded at the Nadia site which 
appeared to have been retouched for use as a tool. It exhibited scalar retouch along part of its 
distal margin and microscopic examination by a research student at the Australian National 
University revealed that it had been used as a scraper on a highly siliceous and probably 
starchy plant material such as bark, reeds or tubers. The tool was made from a fossil shell 
probably chosen because it possessed a relatively more durable working edge. The shell is 
likely to be derived from fossil shell beds present in adjacent coastal areas. These deposits are 
part of the Glanville Formation which has been identified at many locations on the South 
Australian coast and which consists of fossil shell beds deposited in low-lying areas adjacent 
to the present coastline during periods of higher sea-level (Ludbrook 1984:246-256). They 
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contain large numbers of Katelysia shells like the one from which the shell tool was made as 
well as other species, the most notable being the Sydney cockle, Anadara trapezia, which is 
no longer present in South Australian waters. The Anadara trapezia fragments found at the 
Nadia site may also be derived from this fossil formation or alternatively their presence on 
this site may indicate Late Pleistocene/Early Holocene occupation as this species was part of 
the South Australian marine fauna until the Holocene (Ludbrook 1984:256). The former 
interpretation is favoured because the shells are blackened suggesting an anaerobic death and 
are therefore unlikely to have been collected alive. 
Similar shell tools were identified at Bates' Camp (outside the sample area) (Plate 5). One of 
these was a fossilised cockle (Katelysia sp.), probably collected from local exposures of the 
Glanville Formation. The other was another type of cockle, Donax deltoides. Both exhibited 
evidence of retouch in the form of small scalar scars along their distal margins. At Nantaby 
Windmills a large turban operculum (Turbo jourdani) was found that had been used in the 
same manner to the cockle shells, as a scraping tool presumably in the processing of plant 
foods or in the production of wooden artefacts. 
All of these shell tools exhibit a similar pattern of edge damage and appear to represent a 
distinctive form of shell scraper previously unrecorded in South Australia but found at a 
number of archaeological sites around the country and recorded ethnographically in both the 
Northern Territory and Queensland (Lampert 1966:114, Brayshaw 1990:202-203). Schrire 
(1982:63) identified numerous fragments of similar shell implements on sites in Arnhem 
Land. These were mostly utilised fragments of the cockle Geloina coaxans which were 
thought to have been used instead of stone to prepare wood and bark artefacts (ibid:249). 
Brayshaw (1990:201) also records the use of Geloina sp. as implements in the coastal area 
around Townsville with utilised shell fragments outnumbering stone implements at some 
sites. Similar shell scrapers have been found at a number of sites on the central and south 
coast of New South Wales (Lampert 1966:114, Bowdler 1970:64-64, Megaw and Roberts 
1974:8, McDonald 1992:45) although a more distinctive shell tool, the fishhook, is more 
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Plate 5: Shell tools found at Bates' Camp (Point Sinclair area). 
21a 
commonly found (Lampert 1966:93-95, 1971a:49,55; Lampert and Turnbull 1970; Bowdler 
1970:61; Megaw and Roberts 1974:3,6; McDonald 1992:34). 
Fishhooks have not been identified in South Australia and the shell scrapers recorded on the 
West Coast sites represent the first archaeological evidence of the use of shell tools in this 
coastal area. The implications this has for coastal subsistence strategies will be addressed in 
the following chapters but several points can be made at this stage. Firstly, the shell artefacts 
described above are all made from non-food molluscs; two are made from fossil shells 
(Katelysia sp.) and the third from a Turbo jourdani operculum, a species which would have 
been unavailable as a food resource because of the depth at which it occurs (see Section 
4.4.1, Chapter 4). It is also interesting to note that although fossil shells make up only a very 
small proportion of the overall shell assemblage recorded on the West Coast (ie. well below 
1 % ), they were found to be most common in the sites which contain little shell material. It is 
possible that the limited scatters of shells found at these sites reflect the existence of a shell 
tool technology and represent either tools or the raw materials for tools rather than food 
remains. The limited range of species present is consistent with such an interpretation. In 
particular, the presence of fragments of baler shell at these sites suggests the manufacture of 
shell tools or ornaments (see Mountford and Harvey 1938) as this species, like Turbo 
jourdani, would have been unavailable as a food resource because it only inhabits deep water 
(see Section 4.4.1, Chapter 4). Balers were most frequently recorded at the large stone 
artefact scatters and are uncommon on the other West Coast sites. As their presence cannot be 
attributed to shellfish consumption, they, like the fossil shells and possibly other species such 
as scallops (shellfish rarely exploited as a food resource by Aboriginal foragers; Val 
Attenbrow, Australian Museum, pers. comm.), represent non-food molluscs brought to the 
sites for the sole purpose of artefact manufacture thus indicating the presence of a shell tool 
technology in this coastal area. 
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Bone Material 
Only two of the sites contained bone material, a consequence of the highly eroded nature of 
the sites which is unfavourable for the preservation of bone. A couple of fragments of burnt 
macropod, which were too small and too calcified to permit species identification, were found 
at Nantaby Wells and an unidentified fish vertebra and a piece of crab claw were found at 
Nantaby Windmills. The species of crab represented is the swimming sandy crab, Ovalipes 
bipustulatus (Peter Davie, Queensland Museum, pers. comm.). This crab is common on 
sandy beaches where it lies buried in the sand in shallow water making it easily accessible 
(Hale 1927: 148) although it has not before been identified as a resource exploited by coastal 
foragers. 
Stone Material 
These four sites contain some of the most abundant artefact assemblages recorded on the 
West Coast and they exhibit correspondingly high artefact densities (see Table 2.1). Bates' 
Camp contains the densest assemblage with as many as twenty artefacts per square metre (and 
an average of 5/m2, compared with 0.5/m2 at the other three sites). The only other site which 
reflected similarly high artefact densities was the artefact manufacturing site recorded at Point 
Brown (see Section 2.4). At this site the high artefact densities are primarily a product of the 
on-site flaking of locally availability stone materials (although these artefact manufacturing 
events appear to be associated with a more generalised artefact scatter indicating the multi-
purpose character of this location (see Section 2.4)). In contrast, the prolific artefact scatter 
identified at Bates' Camp reflects the importance of this area as a camping location. The 
abundance of primary flakes and cores identified at the Point Brown site is absent, replaced 
instead by a diverse range of artefacts indicating the occurrence of a variety of woodworking 
and artefact maintenance activities typical of a generalised campsite setting. 
While these densities are high for the West Coast, when compared with sites recorded in 
other areas, such as the artefact scatters found around desert rockholes to the north which 
extend for several kilometers (eg. Waldana and Bringyna Wells in the southern Great Victoria 
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Desert- Cane 1993; see Figure 1.1), these coastal sites appear relatively sparse. Quantified 
data are unavailable for the desert rockholes but sampling carried out further south at Ooldea 
soak (on the southern fringe of the desert) revealed densities of 380 artefacts per square metre 
(Gara et al. 1988:39) and this provides an indication of the high artefact densities which 
characterise inland water sources. While this figure is substantially greater than those 
recorded for even the most extensive of the West Coast sites, these sites represent the main 
occupation locations on this coastline with their artefact content reflecting the relatively more 
dispersed settlement pattern which characterised the coastal area. 
These sites contained the most diverse artefact assemblages recorded on the West Coast 
(Tables 2.3; for details see Tables 2a+b, Appendix I). Both tula and burren adzes were 
identified, artefacts previously unrecorded in the West Coast/Eyre Peninsula region. Adzes 
were the primary woodworking tool used by people living in arid Australia. Most of wooden 
implements manufactured in these desert areas were made from hardwoods and adzes, 
particularly tulas, have come to be associated with hardwood environments. While burren 
adzes have been identified in assemblages on the east coast and in Queensland (Flood 
1983: 192), tulas have a more restricted distribution and tend to be found only in arid or semi-
arid areas (Gould etal.1971:153-154, Mulvaney 1975:77, O'Connell 1977:276, White and 
O'Connell 1982: 131, Flood 1983:192, Cane 1992a:23). As a consequence, tulas are 
considered to typify desert assemblages and their occurrence on the West Coast sites suggests 
that elements of a desert technology were present in this coastal area. Like in the desert areas 
to the north, adzes would have been used on the West Coast to manufacture and maintain a 
range of wooden implements from the hardwood timbers present in the coastal hinterland. 
Most of the adzes were highly reduced and could best be described as slugs (see Campbell 
and Edwards 1966:194-195) (Plate 6). However, no distinction was made between adze 
flakes and adze slugs because of the difficulties associated with determining a cut-off point 
between the two stages of adze development, a problem identified in other studies (see Cane 
1992a:22). A further difficulty related to the classification of these tools is that once adzes 
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Plate 6: Some examples of the tula adze slugs found on the West Coast sites. 
Plate 7: A selection of the points recorded showing the varying 
degree of retouch these artefacts exhibited. 
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become significantly reduced through heavy use, repeated resharpening and reversal of the 
working edge it is virtually impossible to determine whether an adze is a tula or burren (see 
O'Connell 1977:272, Cane 1992a:23). A third, general class of adzes was defined to 
accommodate this problem. Several of these remnant adzes had been reduced to a point and 
corresponded to artefacts reported to have been used as engraving tools (Gould et al. 
1971: 155, McCarthy 1976:31, O'Connell 1977:276, Cane 1992a:25). 
Artefact Unmod. Mod. Cores Adzes Scrapers Points Micro Ham. Grind. Manuports 
Types Flakes Flakes -liths stones Imo. 
Totals 2707 162 93 51 14 4 31 3 10 34 
87% 5% 3% 2% 1% <1% 1% <1% <1 % 1% 
Stone Flint Quartz Carbonate Quartzite Silcrete Chert Volcanic Granite Haematite 
Types C-1! I f-1! 
Totals 1026 212 469 9 766 382 207 31 6 1 
33% 7% 15% <1% 25% 12% 7% 1% <1% <1 % 
Table 2.3: Stone artefact scatters - artefact data. 
Points, another type of artefact generally restricted to the arid zone, were also recorded at 
these sites (Plate 7). They are all unifacially flaked but the degree of retouch varies 
considerably; some were found to have been unilaterally trimmed, while others had been 
bilaterally flaked using a combination of percussion and pressure flaking techniques. The 
latter resemble Pirri points, the classic symmetrically trimmed point originally described as 
characteristic of South Australian assemblages, but now recognised to occur throughout the 
central desert areas into northern Australia and the Kimberley as well as into western New 
South Wales (Hale and Tindale 1930:205, Campbell and Noone 1943:291, Tindale 1957: 17, 
Campbell 1960:515, Mulvaney 1960:75-76, Campbell and Edwards 1966:200). Points have 
been recorded in the Adelaide, Lower Murray, Yorke Peninsula and Lower Eyre Peninsula 
districts but these artefacts are smaller, thicker and less finely worked than the desert Pirri 
points and have been described as Fulham Pirris (Campbell and Noone 1943:287, Campbell 
1960:511). The West Coast appears to represent the interface between these two typological 
forms as classic Pirri points were found in the western districts while on the southern Eyre 
Peninsula the points present are similar to those described as Fulham Pirris. As suggested by 
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Campbell (1960:517), it is possible that these regional differences reflect the quality of raw 
materials available rather than behavioural differences. In both the Adelaide district and the 
Lower Eyre Peninsula the fine-grained siliceous materials used to manufacture Pirri points in 
the northern desert regions were less readily available and points were made from local 
quartzites which are coarse-grained and more difficult to work. These materials would have 
restricted the morphology of the points manufactured and this may explain the absence of the 
finely trimmed desert Pirri points in these districts. 
Other reworked stone artefacts present include a range of modified flakes, some of which 
have been described as scrapers. Both large steep-edged core scrapers and small steep-edged 
flake scrapers were identified, with the smaller implements exhibiting characteristics such as 
nosed or notched margins and other attributes shown by the various categories of scrapers 
recognised in other Australian assemblages (ie. end, double, nosed, notched, concave etc.) 
(Lampert 1971a:16, Mulvaney 1975:77, O'Connell 1977:272-273, White and O'Connell 
1982:131). A third type of scraper was also identified and these were smaller, finely trimmed 
thumbnail scrapers (Plate 8). Scrapers have been identified in assemblages across the country 
but ethnographic data from the central and western deserts (O'Connell 1974, Cane 1992a:21) 
suggests that these artefacts were used for a range of tasks and that perhaps it is unproductive 
to make a functional distinction between them and other, more randomly shaped modified 
flakes when all of these artefacts were used for a range of non-specific functions. 
Geometric microliths and small, amorphously shaped backed flakes make up the microlithic 
component of these assemblages (Plate 9). The absence of Bondi points, the other form of 
backed blade typical of assemblages in eastern Australia, is not unexpected as these artefacts 
are rare in South Australia (Campbell and Noone 1943:293). In contrast, geometric microliths 
such as those found on the West Coast are common on South Australian sites, often being 
present in large numbers (Campbell and Edwards 1966:206). The dominance of geometric 
forms over the asymmetric point forms of backed blades is also a feature of open sites in 
north-western New South Wales (Prof. Isabel McBryde, ANU, pers. comm.) and indicates 
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Plate 8: A selection of the microlithic flint implements found at the Nantaby sites 
including several thumbnail scrapers. 
Plate 9: Geometric microliths made of silcrete found at 
Bates' Camp (Point Sinclair area). 
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another similarity (ie. in addition to the presence of tulas and points) between these 
assemblages and the West Coast sites. The presence of these microlithic tools indicates that 
occupation of these sites dates to the last 5000 years although it does not rule out earlier 
occupation as these artefacts only constitute a small part of the overall assemblage. In eastern 
Australia backed blades appear to drop out of the Aboriginal toolkit over the last couple of 
thousand years, with the precise timing of this technological change varying from region to 
region, and a similar pattern is indicated by evidence from sites excavated on the Lower 
Murray (Hale and Tindale 1930:204, Mulvaney 1960:74 ). In many areas these artefacts were 
replaced over the last couple of thousand years by a less diagnostic quartz based technology 
and it is possible that a similar technological change occurred on the West Coast. 
The other artefacts present include a range of cores. A small number of quartz and flint 
bipolar cores were identified (Plate 10). This technique, which facilitates the flaking of small 
pieces of stone, was presumably adopted to make maximum use of the highly desirable flint 
stone resource (see below) and to enable small quartz pebbles to be utilised. Highly curated 
microlithic cores made of flint were also identified. It would seem likely that these cores were 
used to manufacture the tiny thumbnail scrapers identified in the assemblages as most of the 
geometric microliths found were made of silcrete. Silcrete cores were rarely found and none 
indicating the specialised manufacture of microliths were identified, suggesting that these 
implements were manufactured outside the local area and transported onto the sites as an 
integrated part of the mobile toolkit. 
Other formal core types such as single and multi-platform cores were also found to be 
restricted to the fine-grained highly siliceous raw materials, with calcrete, quartz and course-
grained quartzite cores generally being more amorphous. Many of these pebble or nodular 
cores resemble the Kartan implements described for sites on Kangaroo Island and adjacent 
mainland areas (Tindale and Maegraith 1931; Tindale 1937, 1957; Cooper 1943; Lampert 
1977, 1981), and more recently at sites in the Flinders Ranges (Lampert and Hughes 1988) 
(Plate 11). The Kangaroo Island assemblages were originally considered to indicate an early 
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Plate 10: Highly reduced flint cores; micro-blade cores and bipolar core (bottom). 
27a 
Plate 11: Calcrete cores: bifacially flaked pebble core (left) and core-scraper (right). 
Plate 12: Multi-purpose pebble tool - shows evidence of having been used as 
a mortar, an anvil and a hammerstone. 
27b 
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industry which represented a cultural tradition dating to the period prior to the separation of 
Kangaroo Island from the mainland (Tindale and Maegraith 1931:284, 1937:56; Lampert 
1977:217). It was proposed that the Kartan technology had gone out of use by the Holocene 
and possibly dated to the period prior to 16,000 years B.P. (Lampert 1981: 161-169) however 
recent excavations on Kangaroo Island indicate that Kartan implements were still in use 
around 7000 years ago (Draper 1987, 1988; Lampert and Hughes 1988: 166). From these 
investigations it has been proposed that the artefacts defined as Kartan implements may 
represent the application of "different reduction techniques to different lithic raw materials" 
rather than a separate cultural tradition (Draper 1987:7). On the West Coast small, highly 
retouched tools are made from fine-grained materials while the larger implements are made 
from coarser, less easily flaked stone. The relative abundance of the latter raw materials 
would have influenced the size of the artefacts produced and the limited availability of the 
fine-grained stone types would have caused the scarcer. higher quality materials to have been 
used sparingly (see below for discussion of raw material availability). However, in the 
absence of stratified deposits it is difficult to say whether the artefacts found on the West 
Coast sites represent different stone technologies (ie. change through time) and or whether 
they merely reflect the application of different flaking techniques to different stone types 
within a single cultural tradition. 
Hammerstones, grinding implements and a variety of stone manuports in the form of beach 
pebbles and flat rock slabs were also found at these sites (Plate 12). The hammerstones 
consist of a range of oval through to elongate pebble forms which exhibit peripheral edge 
damage as well as axial depressions indicating their multi-purpose role as both hammers and 
anvil stones. These artefacts resemble hammerstones found in Kangaroo Island assemblages 
(Tindale and Maegraith 1931:279, Lampert 1977:215). The grinding implements present on 
the West Coast are flat pebbles with concave surfaces exhibiting varying degrees of polish 
and pitting, and smaller rounded pebbles exhibiting similar edge damage. These are similar to 
the mortars and pestles used in desert regions to pound seeds with hard husks to prepare them 
for grinding (O'Connell 1977:280, Smith 1986:33). The grinding implements found on the 
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West Coast were probably used for a similar purpose as the ethnohistorical evidence indicates 
a range of seeds, pods and fruits were exploited (see Section 3.4, Chapter 3) and some of 
these would have required preparation (ie. pounding and/or grinding) prior to consumption. 
The large grindstones or millstones characteristic of the central and western deserts which 
exhibit deep parallel grooves (O'Connell 1977:276, S~th 1986, Cane 1989) are absent from 
the West Coast. This suggests that seedgrinding was relatively restricted in this coastal 
region. The grinding of seeds and the presence of the large, plate-like grindstones was 
recorded historically at Ooldea, 120km inland (Bates 1918, Berndt and Berndt 1942b: 159), 
but there are no references to seedgrinding as a subsistence activity in coastal districts (see 
Section 3.4, Chapter 3). This suggests that grass seeds were either avoided in favour of other 
resources, a situation documented in the New England district of northern New South Wales 
(McBryde 1976:56), or were unavailable in sufficient quantities to warrant their exploitation. 
The latter interpretation is favoured as the open grass plains found in inland areas are absent 
from coastal districts where scrub tends to be thicker. It is proposed that the pebble mortars 
found on the West Coast sites were used for a range of pounding and generalised grinding 
activities and it is likely that many of the stone manuports found at the sites were used in a 
similar manner. The ready availability of suitable stone on this coast caused such use to be 
opportunistic; only minimal use was made of individual stones which explains why many of 
the pebbles found on the sites appear to be unmodified. 
The overall trend is for the assemblages to contain a wide range of these artefacts and this 
suggests that a diversity of activities occurred at the sites (see Tables 2a+b, Appendix n. The 
manufacture and maintenance of wooden implements appears to have been the dominant 
a,ctivity with a range of adzes and scrapers present at all of the sites. More specialised 
woodworking is suggested for two of the sites by the presence of points, artefacts considered 
to have been used as engraving tools for delicate woodworking tasks (Aiston 1928:124, 
White and O'Connell 1982:123, Cane 1992a:25). These artefacts have also been described as 
spear tips, perhaps used for ceremonial purposes (McCarthy 1957:20, Campbell 1960:520, 
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Cane 1992a:26). The microliths recorded may also have been hafted on spears, perhaps as a 
series of barbs (Kamminga 1980). Grinding implements and hammerstones suggest food 
preparation and artefact manufacture occurred. The absence of formally identifiable 
hammerstones and grinding implements from two of the sites does not necessarily indicate 
that these activities did not occur as abundant pebble manuports were recorded which could 
have been used opportunistically as pounders to smash seeds or to knap stone. Artefact 
manufacture in particular is indicated by the dense accumulations of unworked flakes found at 
all of the sites. 
The behavioural pattern suggested by the artefact content of these sites is one of internal 
diversity with a variety of woodworking, artefact manufacture and food preparation activities 
having been carried out at all of these sites. A small degree of variation was identified 
between the assemblages. The larger sites have more diverse assemblages; a correlation 
related to the reliability of the associated water source. The better the source, the larger and 
more diverse the site. Overall, functional variability appears to be minimal and the sites are all 
interpreted as representing generalised camping locations where a typically diverse range of 
activities were undertaken. These four sampled sites represent the largest of the stone artefact 
scatters recorded. Many of the others are considerably smaller (Table 2.4) and contain less 
diverse assemblages. These sites represent less favoured camping locations at which 
occupation is likely to have been short-term and characterised by a relatively restricted range 
of activities. The absence of shell material from all of these sites suggests a subsistence 
emphasis on terrestrial resources. 
Having discussed the typological characteristics of these assemblages the raw materials used 
in artefact manufacture can be considered. All of the sites exhibited a similar range but there 
was some variation in the proportional representation of the different materials (Table 2.3; for 
details see Table 3, Appendix I). While the proportion of flint remains constant, the 
proportion of quartzite, chert, quartz and carbonate varies. In general, the sites tend to contain 
a relatively high proportion of fine-grained siliceous raw materials (flint, chert, silcrete, fine-
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grained quartzites) and only a small proportion of lower grade quartz, quartzite and carbonate 
materials. 
Site Area Stone artefact Stone and shell Middens 
scatters sea tters 
<500m2 27 21 23 
42% 36% 61% 
500-2500m2 12 18 9 
17% 32% 24% 
2500-5000m2 6 4 3 
10% 7% 8% 
5000-7500m2 5 - -
8% 
7500-1 oooom2 5 4 -
8% 7% 
>10000m2 10 10 3 
16% 18% 8% 
Totals 65 57 38 
41% 36% 23% 
Table 2.4: Size range of West Coast sites (for all 160 sites - see Nicholson 1991). 
Although relatively little is known about the geology of this coastline and adjacent areas a 
general interpretation can be made of the pattern of stone usage identified in the archaeological 
record. The material described as flint is considered to be derived from the fine-grained silica 
enriched nodules contained within the Wilson Bluff formation in the Nullarbor Limestone 
series of the Eucla Basin. Microscopic examination has so far been unable to confirm that the 
'flint' artefacts found on the West Coast sites are made of Wilson Bluff limestone. However, 
in the absence of an alternative source and on the basis of field identifications, this material is 
considered to be derived from the Wilson Bluff formation. 
The flint is exposed in the N ullarbor cliffs but access is restricted due to the sheer nature of 
the cliffs. Flint nodules have also been identified in the walls of several of the deeper caves on 
the plain itself ( eg. Koonalda, W arbla and Weebubbie; see Figure 1.1 ). While there is 
archaeological evidence that these underground sources were used by the people who lived on 
the Nullarbor Plain (Wright 1971, Maron 1974, Davey and Frank 1984:16, Gara and Cane 
1988:173), according to Bates (1918:164) the main source of flint was a quarry at Wilson 
Bluff near Eucla on the South Australia/Western Australia border. Flint derived from this 
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quarry is described as having been traded considerable distances, possibly as far as the Lake 
Eyre/Coopers Creek region (Bates 1920:74, Australasian 201711918, 111111930). However, a 
recent technological analysis of workshop areas at the quarry, undertaken as part of an 
ongoing project being conducted by Prof. I. McBryde ( 1991) for the Federal government 
(DASETI), has indicated that the flint was not being flaked with the degree of specialisation 
or standardisation which would be expected if the large-scale production of tradable stone 
was occurring (Cundy 1990:38). Studies of museum collections carried out as part of this 
project have so far only identified minimal movement of Wilson Bluff flint across the Plain 
and beyond. The Wilson Bluff quarry is an important mythological site (Cane 1992b) and it is 
possible that flint from this source was traded because of its ritual or mythological 
significance rather than as a commercial stone resource. However, if the material found on the 
West Coast sites can be sourced to Wilson Bluff it provides substantial evidence of the 
movement of this material into an area some 300km from its source. 
Other stone materials found on these sites support the movement of exotic raw materials into 
this coastal area. These are the silcretes, cherts and fine-grained quartzites. While low-grade 
deposits of these materials are located in inland areas on the Eyre Peninsula ( eg. Rankin and 
Flint 1991:23), the materials used in artefact manufacture are of a higher quality and are likely 
to have come from more distant sources, either in the desert areas to the north of the 
Nullarbor Plain (Cane 1993) or from the ranges to the north-east. The presence of artefacts 
made on volcanics suggests the movement of material from the Gawler Ranges, over lOOkm 
to the east. There are several limited local sources of volcanic materials which may also have 
been used. Two isolated outcrops of the Gawler Ranges Volcanics are located between 
Streaky and Venus Bays, 15-20 km from the coast (Flint 1992:13-14). Rhyolite outcrops on 
several of the islands off the West Coast (Nuyts Archipelago) (Rankin and Flint 1991: 14) and 
wave-washed cobbles of this material may have been found on the West Coast beaches. The 
other raw materials found on the West Coast sites include various quartzes, quartzites and 
carbonates and these are locally derived, with beach pebbles providing the primary source. 
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The evidence from these artefact scatters indicates a predominance of exotic stone materials, 
principally flint followed by silcretes, cherts and quartzites, and suggests only a restricted use 
of local quartz, quartzite and carbonate resources. However, as the discussion in Section 2.5 
will illustrate, when the West Coast is considered as a whole, regional variations in the 
pattern of stone use are identified. The raw materials identified in assemblages are found to 
vary depending on which part of the coast the site is situated. Sites located to the west of 
Ceduna tend to contain mostly exotic materials and the assemblages described above (all of 
which were recorded in this western district - see Figure 2.1) reflect this pattern. As one 
moves east/south-east along the coast the exploitation of local stone resources increases and 
this will be illustrated by the site descriptions provided below. Thus, the patterning of raw 
materials is found to be unrelated to factors such as site size or function, but to instead reflect 
broader patterns which, as will be discussed in Section 2.5, can be linked to socio-cultural 
distributions. 
2. 3 Stone and shell scatters 
While the sites described above contain virtually no shell material, other sites recorded on the 
West Coast contain more evidence of the use of shellfish. The assemblages at these sites still 
consist primarily of stone artefacts but the presence of shell material scattered amongst the 
artefacts indicates the exploitation, albeit limited, of littoral resources. These sites represent 
35% of the 160 sites recorded on the West Coast and eight (14%) were sampled; Venus Bay, 
Byres Bluff, Spoggies, Perlubie, Acraman Creek Main Site and Swale Site, Long Beach and 
Yanerbie (Table 2.5, see Figure 2.1). 
Several of these sites are amongst the largest sites of this type found on the West Coast 
(compare Tables 2.4 and 2.5). Like the stone artefact scatters described above, these 
relatively large sites were chosen for sampling because they had the potential to provide the 
most information about the character of this type of assemblage. Two of the smaller sites, 
Long Beach and Y anerbie, were chosen for sampling because of the substantial amounts of 
faunal material they contained (Plate 13). Both these sites are located within large dune fields 
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Plate 13: Faunal remains being recorded at the Long Beach site. 
Plate 14: Large abalone and turban shells scattered amongst stone artefacts 
at the Y anerbie site. 
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where mobile sand sheets provided good preservation conditions for bone. The Long Beach 
site is located on the seaward face of a large transgressive dune and appears to represent a 
single occupation event (Figure 2.8). The site has high spatial integrity. The bone material is 
concentrated in several discrete clusters suggesting the original location of windbreaks within 
the campsite and these are restricted to the lower part of the site, away from the main artefact 
concentration. The other site is larger and extends over several deflations within an extensive 
dune field known as Yanerbie Sandpatch (Figures 2.9 and 2.10). 
Site Location Distance Area of Area % of Artefact Av. Max . 
to beach site sampled site totals density density 
Perlubie deflation behind 40m 42000m2 764m2 2% 670 0.9/m2 14/m2 
sandv beach 
Acraman backdunes 2km 34700m2 1860m2 5% 0.3/m2 7/m2 
Creek adjacent (A 4800m2) (A !060m2) 521 
Main Site to tidal creek 
<B 29900m2) <B 800m2) 
Ac ram an backdune swale 300m 1750m2 630m2 36% 0.2/m2 5/m2 
Creek adjacent tidal 133 
Swale Site creek 
Venus Bay clifftop deflation 200m 3600m2 252m2 7% 291 J.2/m2 14/m2 
adjacent rocky 
shore 
Byres clifftop deflation 40m 22500m2 400m2 2% 230 0.6/m2 IO/m2 
Bluff adjacent rocky 
shore 
Spoggies clifftop deflation !Om 8000m2 945m2 12% 43 O.l/m2 l/m2 
adjacent rocky 
shore 
Long seaward face of 30m 1200m2 600m2 50% 332 0 .6/m2 18/m2 
Beach transgressive 
dune field 
Yanerbie deflations within !km 6000m2 300m2 5% 353 l.2/m2 14/m2 
extensive dune 
field 
Table 2.5: Stone and shell scatters - site data. 
Of the remaining sites, three are situated on clifftop deflations overlooking rocky shorelines 
(see Table 2.5). The other three were found in a range of locations adjacent to predominantly 
sandy coastlines; one is in a similar position to the Nantaby Windmills site described above, 
on a broad deflation between foredunes and a transgressive dune field, while the other two 
are located in backdune environments in the vicinity of a tidal creek. 
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Despite occurring in a range of locations, the sites exhibit a similar pattern of shellfish 
remains. Small scatters of periwinkle shells characterise most of the sites with low numbers 
of other shells, mainly large gastropods, scattered widely across the deflations. Two of the 
sites, Perlubie and Acraman Creek Main Site, are located adjacent to soaks which are 
described as having been important water sources (Thompson 1988: 18). Both sites contain 
artefact scatters comparable in size to the assemblages described above indicating their 
importance as camping locations while the other four are all smaller sites containing less 
extensive artefact scatters. 
Shell Content 
A variety of shell species were found within the areas sampled at these sites (Table 2.6; for 
details see Table 4, Appendix I). Gastropods are most common with both large and small 
species present while bivalves were only recorded at four of the sites. In addition, chitons 
(Chiton sp.) were found at two of the sites and fragments of cuttlefish (Sepia sp. - order 
Cephalopoda) at a further three sites. 
Shell Perlubie Ac Ck Ac Ck Venus Eyres Spoggies Long Yanerbie Total 
Species 764m2 Main Swale Bay Bluff 945m2 Beach 300m2 MNI Est 
1860m2 630m2 252m2 400m2 1036m2 6187m2 
small 477 s 265 s 105 s 19s 133s 169s 14s 4s 1186s 
gastropods 95% 91% 72% 73% 88% 85% 43% 22% 87% 
(peri-
winkles 
and 
limoets) 
large !Os 27s 7s 6s 18s 20s 12s 9s 109s 
gastropods 2% 9% 5% 23% 12% 10% 36% 47% 8% 
(turbans, 
whelks, 
abalone, 
balers) 
bi valves 5s - 28s - - 7s - 6s 46s 
(scallops, 1% 19% 4% 31% 3% 
cockles, 
mussels, 
ovsters) 
cuttlefish 8s - 6s l s - 3s 7s 
-
25s 
2% 4% 4% 1% 21% 2% 
Totals 500s 292s 146s 26s 15 ls 199s 33s 19s 1366s 
Table 2.6: Stone and shell scatters - shell content of sampled a reas ('s' = shell). 
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The shell species present are different from those identified in the assemblages described 
above (see Section 2.2) and rather than being technologically useful they represent food 
remains. The diversity of species in these assemblages is particularly notable given that few 
species are represented by more than a couple of shells (see Tables 1-8, Appendix m. 
The most common shells are periwinkles and these were the only shells found in discrete 
clusters. Three species were identified; Nerita atramentosa, Austrocochlea constricta and A. 
concamerata. Nerita atramentosa tends to be most common and was found to be the most 
abundant species at four of the sites (Table 2.7). The other shells found at these sites 
generally represent less than 6% of the total shell content (see Table 2.6). 
Shell Perlubie A era man Acraman Venus Eyres Spoggies Totals 
Species Creek Creek Bay Bluff 
Main Site Swale Site 
Nerita 19s 217s 5s 16s 130s 158s 545s 
atramentosa 4% 82% 5% 100% 98% 100% 47% 
Austrocochlea 453 s - 1 s - 3s - 457s 
constricta 96% 1% 2% 40% 
Ausirocochlea - 48s 97 s - - - 145s 
concamerata 18% 94% 13% 
Totals 472s 265s 103s 16s 133s 158s 1147s 
Table 2.7: Stone and shell scatters • proportional representation of periwinkle species 
('s' = shell). 
The sites exhibit a similar pattern of shell discard. The periwinkle clusters are the dominant 
features and these discrete concentrations are set apart from the main artefact scatters (see 
Figures 2.11-2.17; also Plates 16 and 17, Section 2.4). They tend to consist predominantly 
of one periwinkle species with others, if present, only represented in much smaller 
proportions. Other shells are sometimes found scattered amongst the periwinkles; for 
example, limpets (Patella laticostata) at Venus Bay and whelks (Thais orbita) at Spoggies. 
Shell densities are highest in these areas with the periwinkle middens exhibiting maximum 
shell densities of between 4 and 18/m2, and average densities of between 0.4 and 4/m2 
(Table 2.8). 
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Figures 2.11-2.12: Plans of Venus Bay and Spoggies sites. 
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Average density Maximum density 
periwinkle m iddens periwinkle middens 
0.4m2 4/m2 
l.3m2 10/m2 
l/m2 8/m2 
L3/m2 l 1/m2 
4/m2 18/m2 
0.5/m2 4/m2 
- -
- -
l .5/m2 6/m2 
3.8/m2 21/m2 
2/m2 26/m2 
o'if' 
_,.---------"" 
, 
/ 
O IOm 
Average density 
across rest of site 
1/10m2 
1/20m2 
1/30m2 
1/100m2 
l/40m2 
1/10m2 
1/35m2 
1/10m2 
l/3m2 
l/10m2 
l/3m2 
Table 2.8: Shell dens ities. 
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These density figures were calculated by counting both the columella and the whole shells 
present as few intact shells were found, especially in scatters dominated by Nerita 
atramentosa. These shells tended to be uniformly fragmented suggesting that they had been 
smashed to extract the flesh, an interpretation reinforced by the presence of stone manuports 
in the form of beach pebbles and flat rock slabs which could have been used to smash the 
shells. 
The periwinkle clusters appear to represent specific shell collecting events as the shells exhibit 
a roughly circular distribution suggesting they are small eroded shell heaps. All shell material 
is exposed on the surface and there was no depth to any of the clusters. Most were extremely 
limited in area covering around 10m2. A couple, such as the Austrocochlea constricta cluster 
identified at the Perlubie site, were larger and covered areas of up to lOOm2 but even these 
were restricted to surface scatters and only consisted of single layers of shells. 
The other shell material present at these sites tends to be scattered at low densities across the 
deflations. Primarily this material consists of fragments of large gastropod shells and isolated 
whole abalone (Haliotis laevigata and H. rubra), turbans (Turbo torquatus) and whelks (Thais 
orbita) scattered amongst the artefacts (Plate 14). This is interpreted as representing the 
remains of more opportunistic shellfish collection which involved only a small number of 
shells being collected at any one time. The variety of species represented also suggests that 
some of the shell material present at these sites is derived from outside the immediate littoral 
zone. 
The most notable feature of the whole shells found was their large size (Table 2.9; see Figure 
2.18 and for details see Table 5, Appendix I). Another notable characteristic of the shell 
content of these sites was the uniform fracture pattern exhibited by the whelks (Thais orbita). 
Holes of the same size and shape were found in the last whorl on these shells (opposite the 
aperture) indicating they were punctured to extract the meat. 
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Shell Species Height Range Average Height Diameter Range Average Diameter 
abalone 1.9-5.4 3 .4 4.6-21.2 9 .0 
(Haliotis laeviRata) 
abalone 1.3-5.0 2.6 4.7-13.1 7.3 
(Haliotis rubra) 
limpets 1.4-5.6 2.3 3.4-6.7 5.1 
(Patella laticostata) 
turban shells 3.6-9.0 4.6 4.4-9.8 7.2 
(Turbo torQuatus) 
whelks 4.3-9.5 6.7 2.1-5.2 3.8 
(Thais orbita) 
Table 2.9: Size of West Coast cultural shell material (in cm). 
abalone limpets 
r 
L-- diameter (maximum}--- - --' .__ _ __ diameter (maximum}-------' 
turban shells whelks 
,__ ____ diame!"!(maximumJ---- -__, l- diameter ---' 
/maximum) 
Figure 2.18: Measurements taken on the different shell species. 
42 
The sparseness of this shell material is illustrated by the extremely low density of shell 
remains recorded in the areas sampled (see Tables 1-8, Appendix m. The overall shell 
density averages for each site also illustrate this; the highest average density recorded was I 
shell/1Qm2 ranging to as low as l/100m2 (see Table 2.8). 
Bone Material 
At most of these sites only a small amount of bone was found due to poor preservation 
conditions. Highly friable and unidentifiable bone fragments were found scattered across part 
of the Venus Bay site (see Figure 2.11). At Spoggies several claw fragments of the 
swimming sandy crab (Ovalipes bipustulatus), the same species identified at Nantaby 
Windmills (see Section 2.2), were found as well as two small marsupial jaws (probably 
bettongs) and a skinkjaw (Scincidae). Two marsupial jaws were also found at Perlubie 
indicating the presence of at least one bettong (Bettongia penicillata) and one bandicoot 
(Perameles bougainville). These findings, although limited, are consistent with the material 
recorded at the Long Beach and Yanerbie sites described below. Small marsupials such as 
bettongs and bandicoots appear to have constituted an important component of the Aboriginal 
diet in this coastal area which also included a range of both littoral ( eg. crabs) and terrestrial 
(eg. reptiles) resources. This material and all other marsupial bones were identified by Keryn 
Walsh, Australian National University, while assistance with the bird and fish material found 
at Long Beach and Yanerbie was provided by Jerry Van Tets, CSIRO. 
At both Long Beach and Y anerbie terrestrial animals dominate the fauna! assemblages. A 
range of species are represented but small marsupials are by far the most common. Wallabies 
(Macropus eugenii), bettongs (Bettongia penicillata, B. Lesueur), bandicoots (Perameles 
bougainville), possums (Trichosurus vulpecula), quells (Dasyurus geoffroii) and dunnarts 
(Sminthopsis sp.) were all identified. Estimates of the minimum number of individuals (l\1NI) 
represented are provided in Table 2.10. These indicate both assemblages represent a similar 
scale of small marsupial exploitation with a conservative total of nine small marsupials 
represented at Long Beach and eight at Y anerbie. 
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The absence of larger macropods such as the western grey kangaroo (Macropus fuliginosus), 
and perhaps the corrunon walleroo (M. robustus) and the red kangaroo (M. rufus) (species 
now restricted to the northern and western parts of the Peninsula respectively), is not 
unexpected as they prefer relatively open country and would probably never have been 
common in coastal areas. In contrast, the smaller macropod, the Tarnmar wallaby (M. 
eugenii), is known to inhabit the scrub and heathlands which characterise the West Coast 
(Smith 1983:232). The other small marsupials identified at these sites would also have been 
common in coastal areas. Although the distribution of many of these animals is today greatly 
reduced (Strahan 1983), sub-fossil records (Watts and Ling 1985:145; South Australian 
Museum records courtesy of Dr. C. Kemper) and early observations by European explorers, 
early settlers and local Aboriginal people (Gara in prep.) indicate the presence of these species 
in the West Coast region prior to European settlement. 
Species MNI estimates for MNI estimates for 
Lone Beach Yanerbie 
Tamrnar wallaby I 2 
(Macroous euJ?enii) 
brush-tailed bettong 4 I 
(Betto11J?ia oenicillata) 
burrowing bettong I -
(BettonJ?ia Lesueur) 
western barred bandicoot l I 
(Perameles bouJ?ainville) 
common brushtail possum - 2 
<Trichosurus vuloecula) 
western quoll - 2 
(Dasvurus J?eoffroii) 
dunnart 2 -
(Sminthoosis sv.) 
Table 2.10: Minimum number estimates for marsupials represented at the Long Beach 
and Yanerbie sites. 
Reptiles and rodents were also found at both sites. Skinks (Scincidae), goannas (Varanidae) 
and native mice were recorded including both the hopping mouse (Notomys sp.) and the 
stick-nest rat (Leporillus sp.). Dingo bones were also found at both sites. At Long Beach 
these showed evidence of having been burnt, however it is unclear whether they were burnt 
intentionally (ie. were people eating dingo?) or whether they were accidentally burnt, either 
having been tossed into the hearth or by having a campfire built on top of them. 
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Emu bones were also found at Long Beach, including two long bones, a pelvic bone and 
several foot bones. This material would appear to represent the remains of a single individual 
and the components present suggest that the whole bird (or most of the carcass) was 
butchered and consumed at the site. Emus are now rare in this area but were once more 
common and perhaps concentrated in the coastal sandhills as they do in the South-East from 
spring through to late summer to take advantage of fruiting plants such as the quandong 
(Santalum accuminatum) (Parker et al. 1979:9). However, the occurrence of emu eggshell at 
many of the coastal sites suggests the presence of emus during the breeding season which is 
from late April to August. Perhaps the harshness of the hinterland restricted these birds to the 
coastal strip thus making them available to the occupants of the West Coast throughout the 
year. 
In addition to these terrestrial species, a limited amount of bone representing marine 
mammals, sea birds, fish and crustacea was found at the sites. At Long Beach parrot fish 
(Labridae) and porcupine fish (Diodontidae) were identified; crustacea were represented by a 
few claw fragments belonging to the swimming sandy crab (Ovalipes bipustulatus), the same 
species identified at two of the other sites; and a couple of penguin bones (Eudyptes sp.) 
representing a single individual were found. The little penguin (Eudyptula minor) is common 
on the coast, coastal waters and islands of the West Coast (Parker et al. 1979: 14) and this is 
probably the species represented. Today penguins breed on the offshore islands (with the 
breeding season from late July to early January) and whether there were once mainland 
breeding colonies is unknown. In Tasmania watercraft provided access to island habitats and 
penguins were exploited throughout the year, with large groups of people congregating 
during the breeding season to take advantage of eggs and baby penguins (Hiatt 1969:126). 
Similar resources would have been available on islands off the West Coast but, as watercraft 
are not recorded in this coastal area, access to these resources would have been limited. 
At Y anerbie evidence of marine resource utilisation was restricted to a few parrot fish bones 
(Labridae), a single stingray dentary plate (Dasyatidae), a couple of albatross (Diomedea sp.) 
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and pelican bones (Pelecanus conspicillatus), and three fur seal bones (Arcticephalus forsteri) 
representing a single individual. Both the yellow nosed albatross (Diomedea chlororhynchos) 
and the shy albatross (Diomedea cauta) are found on this coast and adjacent islands (Parker et 
al. 1979:15-16). The former is more common and is probably the species represented at 
Y anerbie. This bird moves inshore during the spring, contracting its distribution towards the 
South-East and becoming less common in western coastal areas during the summer months. 
Pelicans (Pelecanus conspicillatus) are most common between Denial Bay and Venus Bay (a 
distribution which includes the Y anerbie site, see Figure 2.1) and small breeding colonies 
exist on offshore islands and on the islands in Venus Bay (Parker et al. 1979:24), the latter 
being relatively accessible to coastal foragers. The main breeding season is between August 
and September and during these months pelicans would have been locally abundant. 
There are other bird species, not represented at the sites, which would have provided potential 
food resources for the occupants of this coastal area. One of these is the Cape Barren Goose 
(Cereopsis novaehollandiae) which breeds on offshore islands during winter but moves to 
summering grounds on the mainland (Parker et al. 1985:4-5). These large birds would have 
been available in substantial numbers (ie. flocks of 100 plus - Pizzey 1980:68) on the 
southern part of the West Coast, particularly in the Lake Newland district near Elliston (ie. at 
the southern limit of the present study area - see Figure 2.1 ). Another potential food resource 
is the short-tailed shearwater or Tasmanian mutton bird (Puffinus tenuirostris). These birds 
were selected for seasonal exploitation in Tasmania by groups who visited offshore islands 
during the breeding season and exploited both adults and their young as well as mutton bird 
eggs (Hiatt 1969: 125-126). Mutton birds breed on the islands off the West Coast during 
summer (Parker et al. 1979:22). However, access to this resource was limited by the absence 
of watercraft, although individual birds would have been available in mainland coastal areas. 
Three bone artefacts were identified amongst the material collected from the Long Beach site 
(K. Walsh, ANU, pers. comm.) (Plate 15). Two of these were derived from macropod 
fibulae and the third from a long bone splinter (unident.). The latter is the least modified and 
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lcm 
Plate 15: Bone artefacts identified amongst the faunal material at the Long Beach site. 
46a 
may be an unfinished artefact. By contrast, the fibulae artefacts are highly polished, clearly 
defined points similar to those recorded at other coastal sites such as Rocky Cape and Cave 
Bay Cave in Tasmania (Jones 1971, Bowdler 1984:123-125), and Durras Rockshelter, New 
South Wales (Lampert 1966: 106-111 ). Similar points can also be identified amongst the 
extensive bone industries recorded at sites on the Lower River Murray in South Australia 
(Devon Downs -Hale and Tindale 1930:163; Fromm's Landing-Mulvaney 1960:71; 
Roonka - Pretty 1977:309-313). These bone points are described as piercing instruments 
used for sewing animal skin cloaks. It is possible that the bone artefacts found on the Long 
Beach site were used for a similar purpose. Ethnographic information relating to occupation 
on this coast is fairly limited, however Schurmann ( 1879: 210) notes that the people of the 
Port Lincoln district wore animal skin cloaks sewn together using bone points and animal 
sinew. They carried "kangaroo sinews and pointed bones of various sizes (serving for 
needles and thread), sharp-edged thin bones to peel roots" in a kangaroo skin bag (ibid:215). 
It is likely that the Wirangu to the west also manufactured clothing in this way and that bone 
artefacts such as those found at Long Beach were an integral part of the toolkit. 
Stone Material 
Artefact densities vary considerably at these sites (see Table 2.5). Four of the sites were 
characterised by low artefact densities while the remaining four contained high density 
scatters comparable to those recorded for the assemblages described above (see Section 2.2). 
However, the sites exhibit a relatively restricted range of stone tools compared with the stone 
artefact scatters. Although the same types of tools are present, not all of the sites contain the 
complete range (ie. compare Tables 2a+b and 6a+b, Appendix I). The most significant 
variation is the absence of adzes, the characteristic woodworking tools, from two of the sites. 
This suggests that the production and maintenance of wooden implements did not occur at 
these sites, or at least was not a primary activity. The microlithic component of these 
assemblages is also comparatively restricted. While several backed flakes were found, the 
finely worked and distinctive geometric microliths identified in the stone artefact scatters 
described above were absent and only two thumbnail scrapers were recorded. 
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Artefact Unmod . Mod. Cores Adzes Scrapers Points Micro Ham. Grind. Manuports 
Tvoes Flakes Flakes -Ii tbs stones Imp . 
Totals 19 69 157 138 I 09 8 2 7 10 21 152 
77% 6% 5% 4% <1% <1 % <1 % <1% 1% 6% 
Stone Flint Quartz Carbonate Quartzite Silcrete Chert Volcanic Granite Haematite 
Types c-g I f-g 
Totals 870 597 626 50 81 69 215 8 54 3 
34% 23% 24% 2% 3% 3% 8% <1 % 2% <1% 
Table 2.11: Stone and shell scatters - artefact data. 
While the overall artefact proportions for these assemblages suggest that diagnostic tool types 
represent similar proportions in both those assemblages which contain negligible shell 
material (stone artefact scatters) and those where some shells are present (stone and shell 
scatters) (ie. compare Tables 2.3 and 2.11), this is a reflection of the proportion of unworked 
flakes at the sites and gives an inaccurate impression of assemblage composition. The stone 
artefact scatters characteristically contain a greater proportion of unmodified flakes reflecting 
the greater frequency with which artefact manufacture occurred. In contrast, the assemblages 
which contain both stone and shell material contain lower proportions of these artefacts (ie. 
77% cf. 87%) which means that diagnostic artefacts indicating specific activities are 
proportionally more common at these sites. This suggests that the specific activities indicated 
by these tools (eg. woodworking, artefact manufacture etc.) occurred with greater intensity. 
However, when individual site content is considered (compare Tables 2a+b and 6a+b, 
Appendix I) it becomes apparent (as indicated above) that the stone and shell scatters contain a 
less diverse array of stone tools than the stone artefact scatters. This suggests that the range of 
activities which occurred was more restricted and, in particular, the large-scale woodworking 
and artefact manufacture activities described above as characteristic of the extensive stone 
artefact scatters would not have occurred at these sites. 
Differences can also be identified in the raw materials represented (see Table 7, Appendix I). 
The proportion of fine-grained siliceous materials (flint, silcrete, chert, fine-grained quartzite) 
varies with sites further from the western sources of these materials containing less. For 
example, at Venus Bay at the eastern end of the study area only 8% of the artefact assemblage 
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was made up of fine-grained siliceous materials while at Spoggies on the western margin of 
the study area 58% of the assemblage consisted of these materials (see Figure 2.1 for site 
locations). In the eastern sites the absence of these high quality materials is supplemented by 
the use of local carbonates and quartz. The proportion of flint seems to peak in the Streaky 
Bay district in the centre of the study area; 56% of the Perlubie assemblage and 45% of the 
Y anerbie assemblage consists of flint artefacts (see Figure 2.1). This is the location of ~e 
alleged territorial division between the Wirangu who occupied the far west coast and the Nauo 
who lived on the southern shores of the Peninsula (see Section 3.1, Chapter 3) and suggests 
the presence of an archaeological manifestation of this cultural boundary. 
In summary, the stone and shell scatters described in this section are intermediate 
assemblages which reflect the use of both land and sea resources. The land foods include 
small marsupials, reptiles, rodents and birds. This fauna dominates the sites with a particular 
emphasis on small marsupials. Marine fauna, notably sea birds and scavenged seals, also 
features, but with less prominence. Small numbers of a limited range of fish and shellfish are 
also present. The shell material is characterised by small, sparse yet discrete clusters of 
periwinkles and low numbers of large isolated gastropods. The sites give a better geographic 
spread than the stone artefact scatters described above (Section 2.2) and as the distance from 
the source of flint, silcrete, chert and quartzites increases the proportion of these material 
declines. 
2.4 Middens 
The remainder of the sites recorded on the West Coast (24 % ) contain evidence of shellfish 
exploitation. These sites are considerably smaller than those described above, with most 
being less than 500m2 in total area. As Table 2.4 illustrates, only 8% of these assemblages 
were found to cover more than 5QOOm2 while over a quarter of both the other types of sites 
were found to be this large. Most of the middens consist of small periwinkle clusters less than 
5m in diameter (Plate 16). Sometimes limpets (Patella laticostata) are also present (Plate 17) 
and at a few of the sites small artefact scatters were identified. Other middens found on this 
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coast consist of sparse scatters of abalone (Haliotis laevigata, H. rubra), turbans (Turbo 
torquatus, T. undulatus) and whelks (Thais orbita). Stone artefacts are more often found 
associated with these species although once again any such assemblages are small. 
Three of these sites were sampled; Acraman Creek Ridge Site, Granites and Point Brown 
(Table 2.12, Figure 2.1). They represent 8% of the middens identified on the West Coast and 
are by far the largest of these sites (see Table 2.4). These comparatively extensive sites were 
chosen for study to illustrate the limited scale of even the largest of the West Coast shell 
scatters. At these sites, like the stone and shell scatters described above (Section 2.3), 
periwinkles are the dominant shells with a only a few other species represented, primarily by 
fragments. The sites also all contain stone artefacts. Two of the sites exhibit assemblages 
typical of these types of sites while the third, the Point Brown site, contains an 
uncharacteristically large and varied assemblage. 
Site Location Distance Area of Area % of site Artefact Max. Av. 
to beach site sampled sampled totals density density 
Acraman dune ridge 3km 3000m2 372m2 12% 35 4tm2 O. ltm2 
Creek adjacent to 
Ridge Site samphire flat 
Granites cli fftop deflation 50m 4000m2 220m2 6% 211 12/m2 l.O/m2 
adjacent rocky 
shore 
Point on clifftop 40m 30000m2 1028m2 3% 888 33tm2 0 .9/m2 
Brown deflation adjacent 
to dune field and 
overlooking 
rocky coast 
Table 2.12: Middens - site data. 
The sites were all found in different locations. The Acraman Creek Ridge site is situated on a 
Pleistocene dune ridge which borders the inland side of the samphire flats associated with the 
Acraman Creek estuary and is some three kilometres from the present creek mouth (Figure 
2.19). The Granites site is located in a clifftop deflation overlooking a rocky shoreline (Figure 
2.20). Unlike most clifftop dunes this one appears to be Pleistocene rather than Holocene in 
age and is a relict dune, unrelated to coastal geomorphological processes now operating in 
this area. The Point Brown site is the largest of the three sites. It extends across a series of 
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Plate 16: Discrete periwinkle midden at the Point Brown site. Shows sparse nature 
of the West Coast shell scatters. 
Plate 17: Periwinkle and limpet midden at the Point Brown site. 
50a 
broad clifftop deflations on the margin of a mobile dune field and is adjacent to a rocky 
shoreline (Figure 2.21). 
f .. ~ pcinwi,.k-.atscir \ . rcnwit11Ueioc•tt• 
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Plan of Acraman Cttek Ridge Site. 
-...... _ 
Plan of Granites. 
Figure 2.19-2.20: Plans of Acraman Creek Ridge site and Granites site. 
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Figure 2.21: Plan of Point Brown site. 
Shell Content 
Discrete clusters of periwinkle shells are the dominant features at two of the sampled sites; 
Acrarnan Creek Ridge Site and Granites. These consist predominantly of Nerita atramentosa 
with a small proportion of Austrocochlea sp. also present (Table 2.13; for details see Table 
8, Appendix I and Tables 9 and 10, Appendix II). Like the periwinkle clusters which 
characterise the intermediate assemblages described above (Section 2.3), these are surface 
scatters of shells which lack depth. All shell material present was therefore exposed and 
could be recorded. Even the largest cluster only covered an area of approximately !Om by 
!Om (see Figure 2.20) and is estimated to represent only around 300 periwinkles (see Table 
10, Appendix II); a very modest amount given that these are the most abundant shell deposits 
on this coast. 
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Shell Species A er a man Gra nites Point Totals 
Creek Brown 
Ridge Site 
Nerita atramemosa 3 13s 280s 367s 960s 
90% 94% 95% 93% 
Austrococlzlea constricta - 19s 19s 38s 
6% 5% 4% 
Austrococlzlea concamerata 34s - - 34s 
10% 3% 
Totals 347s 299s 386s 1032s 
Table 2.13: Middens - proportional representation of periwinkle species ('s' = shell). 
The periwinkles at the Granites site appear to have become fossilised and exhibit a coating of 
calcium carbonate. This site also contains a small proportion of other shell species. Limpets 
(Patella laticostata), turbans (Turbo torquatus), abalone (Haliotis sp.) and cockles (Katelysia 
sp.) were represented by shell fragments scattered amongst stone artefacts in an adjacent 
deflation (Table 2. 14). Two cuttlefish fragments (Sepia sp.) were also found. 
Point Brown is the most extensive site and contained several different components. In 
addition to clusters of shells, discrete stone scatters indicating individual stone flaking events 
were identified as well as a more generalised background scatter of stone artefacts. Once 
again the shell scatters are small, low density periwinkle clusters generally covering areas of 
less than 100m2 and representing no more than 300 shells (see Figure 2.21 and Table 2.13; 
for details see Table 8, Appendix I and Table 11, Appendix II). 
Shell Species Acraman Creek Granites Point Brown Total MNI 
Ridge Site (220m2) (1028m2) Estimates 
(372m2) (1610m2) 
small gastropods 347s 300s 594s 1241s 
(periwinkles and limpets) 100% 99% 98% 99% 
large gastropods 
-
4s I Os 14s 
(abalone, turbans, whelks 1% 2% 1% 
and balers) 
bivalves - I s - I s 
(cockles) <1% <1% 
Totals 347s 305s 604s 1256s 
Table 2.14: Middens - shell content of sampled areas ('s ' = shell). 
The periwinkle middens at these sites exhibit the highest densities of shell material recorded 
on the West Coast. Maximum densities ranged from 6 to 26 shells/m2 and average densities 
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were between 1.5 and 3.8 shells/m2 (Table 2.8). These density figures are still 
comparatively low and, together with the total shell estimates presented above, indicate the 
minimal nature of the West Coast shell deposits. 
Shell material from all three sites has been radiocarbon dated. Periwinkle shells (Nerita 
atramentosa) from the Acraman Creek site were dated to 6760 +/- 150 B.P. (ANU-7885) 
while periwinkles (Nerita atramentosa) from Granites gave a date of 6940 +/- 70 B.P. (ANU-
7771 ). The antiquity of these dates requires some discussion as shells can incorporate 
carbonate from the surrounding environment and thus can exhibit dates considerably older 
than their actual age. This is particularly the case with freshwater shells and is less of a 
problem with marine shells. It is still possible that carbonate derived from groundwater (either 
continental or marine) seepage may have been incorporated into the shells and it may be this 
older carbonate that the dates relate to. In the marine environment what is known as the 
oceanic carbonate reservoir effect operates. The surface water of oceans contains a mixture of 
old deep ocean water and carbonate contained in this water can influence the age of both the 
water itself and organisms which grow in it. When shells are radiocarbon dated this older 
carbonate incorporated from the marine 'reservoir' produces dates older than the real age of 
the shells. A correction of-480 +/- 30 has been proposed for South Australia (Bowman 
1985: 165). 
Following discussions with John Head of the Australian National University Radiocarbon 
Laboratory it appears that the West Coast shell material has been unaffected by these 
processes of carbonate replacement. The C 13 levels and the ratio of carbon isotopes in the 
shell material submitted for dating are considered to indicate that the radiocarbon dates 
obtained from the shells are real dates and relate to the age of the shells rather than reflecting 
contamination from the surrounding environment. 
Several characteristics of the two sites from which the shells are derived support the antiquity 
of the radiocarbon dates. The Acraman Creek site contains more evidence of shellfish 
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exploitation than most sites on this coast and yet is three kilometres from the present 
coastline. In addition, periwinkles require a rocky marine environment and the present day 
shoreline at Acraman Creek is a low energy tidal bay. The antiquity of the site explains both 
these apparent inconsistencies. The shell deposits relate to the period prior to the progradation 
of the shoreline and the development of the Acraman Creek estuary. At this time the shoreline 
would have been characterised by low rocky points (Short et al. 1986a: 124-125) providing a 
suitable environment for periwinkles. The location of the Granites site. also reflects its early 
origin. While situated on the present shoreline, the shell deposits are located on a relict 
Pleistocene dune formation. In addition, the periwinkles have become partially fossilised. 
Both these features support an early date for this site. 
The three shell samples dated from the Point Brown site gave relatively recent, 
contemporaneous dates; 560 +/- 60 B.P. (ANU-7882), 580 +/- 100 B.P. (ANU-7883) and 
540 +/- 60 B.P. (ANU-7884). These samples were taken from three different midden 
features and both periwinkles (Nerita atramentosa) and limpets (Patella laticostata) were 
dated. The contemporaneity of these dates and the variety of material dated suggests that the 
various shell scatters present at this site date to the recent past. This is particularly interesting 
given that these shell deposits are associated with the most extensive evidence of the use of 
local stone resources identified on this coast. If it is assumed that the middens are 
contemporaneous with the stone flaking events, the relative abundance of middens at this 
location is a product of repeated visitation to obtain stone. 
Bone Material 
Very little bone was found at these sites because of poor preservation conditions. At Granites 
a single piece of macropod bone was identified. At Point Brown bone fragments representing 
both large and small macropods were found. At both sites the fragmentary nature of the bone 
hindered taxonomic identification. 
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Stone Material 
Table 2.15 summarises the artefact content of these sites. The Acraman Creek and Granites 
sites contain similar artefact scatters. In terms of raw materials the sites uniformly reflect an 
increased use of quartz, course-grained quartzite and carbonate (see Table 10, Appendix I). 
This is consistent with the regional pattern proposed in the preceding sections as all of the 
sites are located east/south-east of Ceduna where increased reliance on local stone resources 
was identified. 
Artefact Unmod. Mod. Cores Adzes Microliths Hammerstones Grinding Manuports 
Types Flakes Flakes Imolements 
Totals 1023 13 39 7 2 6 1 43 
90% 1% 3% 1% <1% 1% <1% 4% 
Stone Flint Quartz Carbonate Quartzite Silcrete Chert Volcanic Granite Ochre 
Types C-1? I f-2 
Totals 83 686 133 159 3 34 14 I 19 2 
7% 61% 12% 14% <1% 3% 1% <1% 2% <1% 
Table 2.15: Middens - artefact data. 
Both the Acrarnan Creek and Granites artefact assemblages consist predominantly of 
unmodified flakes and stone manuports (see Tables 9a+b, Appendix I). Hamrnerstones, a 
few cores and a limited number of modified flakes are the only other artefacts present. The 
woodworking tools found at the other sites tend to be absent from these assemblages and any 
modified artefacts present are amorphously shaped rather than corresponding to diagnostic 
tool types. This pattern of stone tool representation suggests that a less diverse range of 
activities occurred at these sites. Except for a limited amount of stone knapping, the sites 
appear to have been occupied primarily for the purpose of exploiting local shellfish resources. 
The stone artefact assemblage at the Point Brown site suggests different activities. Most of the 
stone is in pebble form and is derived from the adjacent shoreline. Numerous intact scatters of 
quartz, quartzite and carbonate flakes and their associated core stones were identified and high 
artefact densities characterised this site. Densities were greater than those recorded for the 
stone artefact scatters (see Section 2.2) and the average artefact density at this site was ten 
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times that of the other two sampled assemblages (see Table 2.12). Typologically recognisable 
tools were also identified suggesting that in addition to the exploitation of local raw materials 
for artefact manufacture other activities more characteristic of a generalised campsite situation 
were occurring at this site. 
2. 5 The archaeological landscape 
This chapter has documented the archaeological character of the West Coast and provided an 
insight into occupation and subsistence patterns. Three categories were used to describe the 
data and it is proposed that these categories, defined on the basis of the archaeological 
assemblages present, reflect three different components of the subsistence economy operating 
in this coastal area. 
The most common and most extensive sites were those which contained only limited evidence 
of the use of littoral resources and consisted almost entirely of stone artefacts. While 
indicating the occurrence of a range of artefact manufacturing, woodworking and food 
preparation activities, these sites contain little evidence of shellfish exploitation. The absence 
of shell deposits suggests they are terrestrial assemblages reflecting a land based subsistence 
economy which focused on the exploitation of terrestrial resources rather than the resources 
of the sea. 
Other sites found on the West Coast reflected a combination of terrestrial and littoral resource 
exploitation indicating the existence of an intermediate subsistence economy which exploited 
the resources of both the land and the sea. These sites were less common than the terrestrial 
assemblages and still only contained minimal amounts of shells suggesting that terrestrial 
resources remained dominant. Some showed evidence of woodworking and artefact 
manufacture but in general a more limited range of activities occurred at these sites. 
The third type of site consisted primarily of shell material. These middens represent littoral 
assemblages which, while indicating the exploitation of shellfish resources, were the smallest 
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and least common of the West Coast sites. This, together with the fact that their shell content 
was restricted to small surface scatters, suggests that only limited littoral economies operated 
in this coastal area. 
The paucity of the West Coast shell deposits can be more clearly understood when compared 
quantitatively with the midden material found elsewhere around the Australian coast. The 
following examples are drawn from coastal archaeological sites which have been excavated in 
eastern and south-eastern Australia and provide an indication of the extent to which the West 
Coast sites differ from coastal sites recorded elsewhere in Australia. Further, more detailed 
comparisons will be made later in the thesis when specific behavioural implications of the 
West Coast sites are considered (see Chapter 6). 
One of the most frequently cited examples of the extensive stratified midden deposits which 
characterise Australia's eastern seaboard are the mounded middens found on the Richmond 
River floodplain at Ballina, northern New South Wales. Bailey (1975:50) has estimated the 
total original volume of these deposits to have been 33,000m3 and calculated the average 
number of shells per cubic metre at these sites as being 45,000. By comparison the largest of 
the West Coast littoral assemblages is estimated to represent only 1700 shells in total. This 
comparison clearly illustrates the difference in scale between the South Australian sites and 
the north coast middens and gives an indication of the comparative sparsity of the West Coast 
sites. 
McBryde (1982:35) used Bailey's approach to estimate the shell content of another midden on 
the New South Wales north coast. This was the Wombah midden on the Clarence River. This 
midden was found to contain around 11,000 shells per cubic metre, a somewhat lower figure 
than that recorded by Bailey further north but still indicating the presence of a vastly greater 
quantity of shells than was recorded at any of the West Coast sites. Shell density figures 
provided by Sullivan (1984:7) for a site on the New South Wales south coast are comparable 
to Bailey's north coast figures indicating the presence of similarly extensive shell deposits on 
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this coastline. A midden excavated at Pambula Lake is calculated to contain 36,000 shells per 
cubic metre. 
Further south evidence from Tasmania is particularly relevant as the marine environment 
closely resembles the South Australian coastline under investigation. Midden deposits 
investigated by Jones (1966, 1984) at both West Point (total volume 1400m3) and Rocky 
Point (total volume 360m3) indicate the substantial nature of Tasmanian shell deposits (see 
Meehan 1982:169). Middens are are also common around the Victorian shoreline (Coutts 
1981, Coutts et al. 1984) and into the south-east of South Australia (Luebbers 1978, 1982; 
Godfrey 1989). However on the other side of the continent the south-west of Western 
Australia is characterised by a pattern of midden deposits reminiscent of the West Coast of the 
Eyre Peninsula. Here, preliminary investigations by Dortch and others have revealed a 
scarcity of middens with those present being characterised by small scatters covering between 
0.5 and 2Qm2, and containing less than one cubic metre of shell (Dortch et al. 1984:83). This 
suggests potential similarities between this region and the West Coast perhaps indicating 
broad regional differences in the use of littoral resources. At a Pan-Australian level it appears 
that the north, east and south-east coasts are characterised by extensive shellfish exploitation 
while the southern and western coasts reflect a scarcity of shellfish deposits, suggesting 
minimal use of these resources. Possible reasons for these interesting regional differences in 
littoral resource use will be considered in Chapters 5 and 6. 
In addition to the overall paucity of shell material on the West Coast sites, several points arise 
out of the data presented in this chapter which need to be emphasised as they have the 
potential to provide further behavioural insights into the character of occupation in this coastal 
area. The fust and most significant of these relates to the distinctive pattern of shell use. 
Although a range of species are represented at the sites, the only shells found in any quantity 
are periwinkles. Species such as abalone, turbans, cockles, oysters and mussels commonly 
exploited in other coastal areas appear to have been virtually avoided. Even the periwinkle 
clusters lack depth and are restricted to small, surface scatters of about 300 shells. The other 
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gastropod and bivalve species identified at these coastal sites are only represented by 
fragments or single, isolated shells scattered amongst the stone artefacts. An interesting and 
distinctive feature of this sparse shell scatter is the consistently large size of the whole shells, 
particularly the large gastropod species eg. turbans (Turbo torquatus), whelks (Thais orbita) 
and abalone (Haliotis laevigata, H. rubra). The behavioural implications of such an apparently 
highly selective collection strategy will be discussed in the following chapters. 
From the radiocarbon dates obtained from the West Coast shell material it appears that the 
pattern of shellfish exploitation remained unchanged throughout the mid to late Holocene. 
What would have to be described as a minimal marine economy was established by 6700 
B.P. (eg. Acraman Creek 6760 +/- 150 B.P. and Granites 6940 +/- 70 B.P.), 1000 years 
prior to sea-level stabilisation (ie. the mid-Holocene stillstand had occurred by 6000 B.P. in 
this region (Short et al. 1986b:142)). From this time, right through to the most recent past, 
the marine economy did not change in any discernable way (eg. Point Brown 560 +/- 60 
B.P.). In other words, the West Coast subsistence economy was established at the very 
emergence of the present Australian coastline and remained constant from that time on. 
Finally, two points arise from the data presented in this chapter which relate to the artefact 
assemblages recorded on this coastline. The first is concerned with the pattern of raw material 
use identified on the West Coast while the second relates to typological differences identified 
in the assemblages. 
Assemblages are, for the most part, flint based; a fine-grained siliceous chert derived from 
outcrops on the Nullarbor, several hundred kilometres to the west. The proportional 
representation of this material decreases as one moves towards the southern part of the Eyre 
Peninsula. The transition from a flint based stone tool technology to one which involved 
increased usage of local carbonate and quartz resources occurs between Streaky and Venus 
Bays. The fine-grained silcretes and quartzites found on the western sites also become less 
common as one moves east/south-east along the coast. The discard of flint artefacts peaks in 
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the vicinity of the territorial division between the Wirangu and the Nauo, as defined in historic 
times. 
The morphology of the stone tools identified in these coastal assemblages also varies 
geographically with a distinct change again identified in the StreakyNenus Bay area. To the 
west the artefact scatters contain a range of diagnostic types commonly identified in Australian 
assemblages. Functional types characteristic of desert toolkits are present with the most 
distinctive being tula adzes and a range of points. The implications of the presence of 
elements of a desert toolkit on the West Coast will be considered later in this thesis (see 
Section 5.3, Chapter 5) as it raises questions about the subsistence focus and cultural 
adaptation of these coastal people. These artefact types become less common as one moves 
towards the Lower Eyre Peninsula: either reflecting the poorer flaking properties of the local 
stone resources or cultural differences between the two areas; the area to the west of 
StreakyNenus Bay exhibiting aspects of a desert toolkit and the area to the east reflecting a 
less diagnostic, localised quartz based technology. 
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CHAPTER 3 
POPULATION, SETTLEMENT AND SUBSISTENCE 
The groups who inhabited the West Coast appear to have left little evidence of the use of 
littoral resources. The archaeological data suggests that subsistence strategies were land based 
and littoral resources made only a limited contribution to the diet of these coastal people. It is 
possible that more extensive evidence of shellfish exploitation may have been lost over time 
and this issue is addressed later in the thesis. However, as it stands, the archaeological record 
implies that terrestrial resources dominated the subsistence economy in this coastal area and 
the large scale use of shellfish identified in other areas did not occur on the West Coast. 
To help understand the subsistence choices made by the occupants of the West Coast it is 
useful to consider what we know from other, non-archaeological sources about these coastal 
people. This chapter .presents data derived from the early observations of explorers, 
pastoralists and other settlers on the West Coast. Information from these sources is 
considered in conjunction with later anthropological studies to present a descriptive account of 
subsistence and settlement patterns which provides a basis for addressing the issue of littoral 
resource exploitation. 
3.1 Occupation of an arid coast. 
Early records present a somewhat confusing picture of the groups who occupied the West 
Coast. East (1889:7) describes two subgroups of the Wirrung [Wirangu *]as living on this 
coast; the Gnowoos [Nauo] occupying the country from Port Lincoln to Denial Bay and the 
Kokatha occupying the country further to the west. In contrast, Mathews (1900:87) on 
linguistic grounds describes the Wirrunga [Wirangu] as being a subgroup of the Kokatha 
who, together with several other subgroups, occupied the coastal districts between the 
Gawler Ranges and the Head of Bight. Unlike East, he sees the Nauo as being distinct from 
*Note: Names used in this thesis are spelt according to Tindale 1974. 
62 
the Wirangu and the Kokatha, and describes the Nauo as part of the easterly "Pamkalla 
Nation" (Mathews 1900:79). Again this distinction is made on linguistic grounds and is based 
on information compiled by Schurmann (1879) for the Port Lincoln district. Despite the 
differences in these interpretations, Nauo territory is again defined as the lower part of the 
West Coast, although Mathews describes Venus Bay rather than Denial Bay as the western 
limit of this group. 
The picture is further complicated by accounts provided by Howitt (1904) and Gill (1909). 
Howitt, while supporting the view that the Nauo occupied the lower part of the West Coast 
(he defines Point Brown as their western limit), describes the Tidni or Hilleri as occupying 
the coast between Point Brown and Head of Bight and 50 miles inland. Both groups are 
recorded as having links with the Pangkala. The Wirangu are not described as inhabiting the 
West Coast but are instead considered to occupy the country to the north of the Gawler 
Ranges (Howitt 1904:47). Gill (1909:245) again describes the Nauo as the occupants of the 
lower part of the West Coast but describes the Kokatha as occupying the country to the west 
of Elliston. 
These early accounts are based on only limited field observations and the degree of variation 
they exhibit is a reflection of this. One common point stands out and this is that two different 
groups occupied the West Coast although their territorial division and socio-cultural character 
is unclear. Later anthropological investigations, including long periods of direct field study by 
Ronald and Catherine Berndt during the 1940s, clarify the situation and define the two West 
Coast groups as the Wirangu and the Nauo (Elkin 1931, Berndt and Berndt 1942a, Berndt 
1959, Tindale 1974). 
The Wirangu occupied the country west of Streaky Bay to the Head of Bight and inland to 
Ooldea and the Gawler Ranges (Tindale 1974:219) (Figure 3.1). Elkin (1931) classified the 
Wirangu as belonging to "The Western Group" of South Australian tribes. These were 
groups who occupied the western part of the State and who possessed "a remarkable unity of 
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language, mythology and social organisation" (Elkin 1931:60). Berndt (1959:104) developed 
this concept further and identified a "Western Desert social and cultural bloc" to which the 
Wirangu were seen as belonging. 
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Figure 3.1: Expansion and contraction of groups on Eyre Peninsula at the time of 
European settlement (after Berndt 1985). 
Although the Wirangu shared many socio-cultural characteristics with northern desert groups, 
Berndt (1985: 128) draws attention to linguistic differences. Based on his own work at Ooldea 
(Berndt 1941:3, Berndt and Berndt 1942a:324) and Bates' (1918) published Wirangu 
vocabulary, Berndt argues that although the Wirangu used a number of Western Desert words 
there were also many others which showed distinct dialectical differences and whose 
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connection with the Western Desert languages cannot be established. The relationship 
between the Wirangu dialect and the language of the adjacent desert Kokatha is discussed by 
Platt (1967) and O'Grady and Klokeid (1969). Platt (1967:63) argues for a close linguistic 
relationship between the two groups. The other authors, while recognising linguistic 
connections between the Wirangu and the desert Kokatha, regard the Wirangu language as 
distinct, and consider it to be "the solitary member of a linguistic subgroup" (O'Grady and 
Klokeid 1969:302). However they believe that Wirangu is "appreciably more closely related 
to Western desert dialects as a whole" than other groups such as the adjacent Miming to the 
west (ibid:310). 
Berndt also describes how the Wirangu with whom he worked at Ooldea during the 1940s 
saw themselves as different from the Western Desert groups (Berndt 1985:128). 
Unfortunately by this time the Wirangu had become heavily influenced by Western Desert 
culture and Berndt was unable to distinguish even their basic social categories and kinship 
terms. Thus the specific cultural characteristics which distinguished the Wirangu from the 
desert people are unknown. It is possible, however, to postulate that these differences may, 
in part, relate to the unique coastal location of this essentially desert group. Unlike their 
northern neighbours, the Wirangu had access both to the arid inland and the coastal fringe and 
as a result may have acquired a cultural character which set them apart from the adjacent 
desert groups. 
The N auo occupied the lower part of the West Coast. It appears that these people were 
socially and culturally different from the Wirangu (Elkin 1931:52, Tindale 1974:214, Berndt 
1985:128). They appear to have had little if any contact with the Western Desert groups, but 
instead had links with the people belonging to "The Eastern or "Lakes" Groups" from around 
Lake Torrens and Lake Eyre (Elkin 1931:51-52). This connection is based primarily on 
linguistic affiliations identified between the Nauo and Pangkala dialects (Schurrnann 
1879:249). 
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Nauo territory can be defined as the south-western portion of the Eyre Peninsula, 
encompassing the coastal area between Cape Radstock (immediately to the north of Venus 
Bay) and Coffin Bay (Elkin 1931:50-51, Tindale 1974:214) (Figure 3.1). The Nauo are 
described as having "principally inhabited the coastal scrub gum tree (Eucalyptus) forest 
country" during the post-contact period (Tindale 1974:214). It is difficult to assess whether 
this is an accurate reflection of their traditional distribution because of the effect European 
settlement had on group boundaries. Northern desert groups started migrating southward and 
spread into both Wirangu and Nauo territory forcing these groups to contract their boundaries 
and become concentrated in coastal districts (Johnston 1941:38, Berndt and Berndt 
1942a:323, Berndt 1941:4-5, see also Gale 1966, Brock 1988, Gara and Cane 1988, Cane 
and Gara 1989). 
It has also been suggested that the West Coast groups were in a state of flux prior to the 
arrival of Europeans (Tindale 1974, Berndt 1985). Tindale (1974:135, 215) speculates that 
both the Nauo and the Wirangu were forced to contract their boundaries when Lake Eyre and 
Western Desert groups, primarily the Pangkala and Kokatha, moved south into the Peninsula 
during the recent pre-contact period. Berndt (1985: 128) attributes these movements to the 
aggressive expansion of the Kokatha who were migrating southwest from their original 
territories which extended only as far as Lake Gairdner and the northwestern end of the 
Gawler Ranges (Berndt 1941:8-9, Tindale 1974:213). Territorial boundaries would always 
have fluctuated and, given the demographic changes brought about by European occupation, 
it is virtually impossible to identify the degree to which these movements were occurring prior 
to European settlement. However, the evidence suggests southward movement was occurring 
amongst the West Coast groups, particularly the Nauo, before European contact. 
The Wirangu and the Nauo were thus the dominant groups occupying the West Coast at least 
during the recent past. The Nauo, on the southern part of the coast, were linked to the Lakes 
Culture of the north-east while the Wirangu, who occupied the western shores, were in some 
way affiliated with, and yet remained distinct from, the desert people of the north-west who 
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belonged to the Western Desert Cultural Bloc. The presence of the Kokatha in coastal districts 
during the early historic period (Provis 1879:93) seems to have been the result of post-contact 
demographic changes rather than a reflection of their pre-contact distribution. 
This suggests that two different socio-cultural systems, represented by the Wirangu and 
Nauo, were operating on this coastline. Patterns identified in the archaeological record related 
to the distribution of raw materials and diagnostic stone implements are consistent with the 
territorial division defined anthropologically. A distinct change in the character of the West 
Coast artefact assemblages was identified between Streaky Bay and Venus Bay (see Section 
2.5, Chapter 2). Sites in Wirangu territory exhibit a predominance of exotic stone materials 
derived from the adjacent Nullarbor and northern desert regions, and contain tools 
characteristic of desert assemblages. The link between the Wirangu and the Western Desert 
groups facilitated the introduction of these exotic stone materials and produced technological 
similarities between the West Coast assemblages and desert toolkits. These materials and the 
associated technologies appear to have been largely absent from Nauo territory. Coastal sites 
to the east/south-east of Venus Bay reflect a very different character and contain undiagnostic 
assemblages based primarily on the exploitation of local stone resources. This suggests that 
the exchange which occurred between the Wirangu and groups to the west and north-west did 
not permeate Nauo territory. The Nauo are considered to have been associated with the 
Pangkala and other Lakes Groups to the north-east and the archaeological data suggests they 
were excluded from the exchange networks which existed between the neighbouring Wirangu 
and the Western Desert groups. 
3.2 Population levels 
Elkin ( 1931) provides a general statement about pre-contact population levels in the western 
portion of South Australia He argues for low population densities throughout this region and 
doubts "that the population of the western area of South Australia was ever more than double 
what it is now; say 2000 at most" (Elkin 1931 :63). This corresponds to a figure of 
approximately one person per 40 sq km. Another regional estimate of the pre-contact 
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population is provided by Berndt; this time relating to the Eyre Peninsula. Berndt (1985: 127) 
proposes that the total pre-contact population of the Peninsula was less than 2000. This gives 
a population density of approximately one person per 20 sq km, a figure twice as high as 
Elkin's (1931) estimate for the western districts of South Australia. This is conceivable given 
that the Eyre Peninsula would have provided a more favourable environment for occupation; 
its long coastline and inland ranges would have encouraged settlement while the harshness of 
the country to the west would have restricted population levels. 
Both these estimates of population levels on the West Coast are similar to the figure provided 
by Berndt (1959:86) for the Western Desert Cultural Bloc as a whole, but are higher than 
other estimates provided for Australian desert regions. There is considerable variation in the 
pre-contact population estimates for arid Australia (see Cane 1990). Figures of around one 
person per 80 sq km have been proposed for Central Australia (Yengoyan 1968:189, Meggitt 
1962:32) while much sparser densities have been suggested for both the South Australian 
desert (Radcliff-Brown 1930:689) and the Western Desert (Long 1971:264). Cane 
(1990: 156) uses first-hand ethnographic information to propose that the pre-contact 
population density of the Western Desert was very low, in the order of one person per 150-
200 sq km. By comparison, a population density of one person per 20-40 sq km for the arid 
West Coast seems relatively high. However, when compared to population levels recorded in 
other southern coastal areas this is shown not to be the case. Population estimates proposed 
for both coastal Tasmania (Jones 1984:42) and south-western Victoria (Lourandos 1980:248) 
are in the order of one person per 2 sq km, some 10 to 20 times higher than the West Coast 
estimates. This difference reflects the obvious point that the southern coastal environments 
discussed by Jones and others were more fertile and presumably supported more people. 
There is a considerable difference between these environments and the arid West Coast (see 
Section 3.3). 
Useful population data for the West Coast is provided by a government census conducted in 
1871. This gives an indication of the scale of the Aboriginal population inhabiting the settled 
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districts of western South Australia; 162 people were recorded to the west of Penong (ie. 
Fowlers Bay, Coorabie and Colona), 70 at Point Brown and 145 at Streaky Bay (Protector of 
Aborigines' Department, GRG 52/11168/71). These figures suggest a population of about 
400 for the stretch of coastline between Fowlers Bay and Streaky Bay, an area of roughly 
15000 sq km. This corresponds to a population density of approximately one person per 38 
sq km, a figure similar to the population estimates discussed above. 
Before these figures can be accepted the effect of post-contact demographic changes on the 
structure of the Aboriginal population must be considered. The population of the West Coast 
appears to have been significantly reduced over the first fifty years of European settlement. 
By 1930, the Wirangu are described by Elkin (1931 :62) as consisting of only about 40 people 
and Bates also writing in the early part of the century suggests a similar figure: 
.. . along the whole length of coast between these two places [Eucla and Streaky 
Bay] there could not now be gathered more than 30 or 50 of those who can really 
claim the coastal waters as theirs (Bates 11/XIII/13: l).' 
This rapid reduction of the West Coast population was caused by a combination of factors 
including the hostile nature of European contact in this coastal area (Advertiser 28/8/1861, 
Charter 1989, Pope 1989), increased inter-group conflict and, most importantly, the decline 
in the health of the population. Introduced diseases such as smallpox and measles are 
considered to have devastated Aboriginal populations in south-eastern Australia (Barwick 
1971, Butlin 1983, Campbell 1983, 1985) and it is possible that this may have occurred on 
the West Coast. Butlin (1983:65) suggests that many groups in eastern Australia were 
reduced by more than half by smallpox epidemics which preceded European settlement. 
However, the evidence for South Australia suggests that smallpox only reached the Adelaide 
Plains following European settlement in 1837 (Dowling 1990: 108-109). Although this 
disease travelled rapidly west along the Murray River corridor and there were epidemics in the 
Lower Murray in the 1830s, early records suggest it died out prior to European settlement 
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without reaching the Adelaide Plains. This probably reflects the social boundary which 
existed between the Kaurna of the Adelaide Plains and the Lower Murray people, a division 
described in historical sources (eg. Tindale 1974:73) and supported by McBryde's 
( 1984a:277) study of exchange networks in south-eastern Australia. This social boundary 
may have isolated the West Coast populations from the spread of smallpox and produced a 
similar situation to that identified in East Gippsland where groups escaped this highly 
infectious disease by being socially isolated from the people of central Victoria (ibid:276). 
Historical records suggest that both measles and smallpox reached the West Coast by the 
latter part of the nineteenth century. An outbreak of smallpox occurred at Streaky Bay in late 
1866 (Register 5/2/18647:2, Richards 1882:112). Less than 10 Aboriginal people are 
described as having died but when the disease spread to Fowlers Bay it reportedly caused 
many deaths amongst the local Aboriginal population (Register 2/4/1867:2). The explorer 
Giles (1889 vol. II :157) noted that an epidemic had caused many deaths amongst the people 
camped at Fowlers Bay immediate prior to his visit in July 1875. He is probably referring to a 
measles epidemic which is reported in government records to have killed 25 people in April of 
that year (Annual Review, Protector of Aborigines' Department, 31/12/1875). This disease is 
described as having been brought from Adelaide to Streaky Bay by Europeans and carried 
from there to Fowlers Bay by visiting Aborigines returning home. 
The important point emerging from this historical process is that these diseases appear not to 
have preceded European settlement, suggesting the early population estimates for the West 
Coast are likely to be more accurate than might otherwise be the case. However, even before 
the area was settled by pastoralists in the mid-1800s, parties of whalers and sealers from 
France and America had been visiting these shores for many years. Few records have 
survived of these visits but there is sufficient evidence to indicate that contact was made with 
the local population (Faull 1988:29). Women are recorded as having been kidnapped and 
taken to whaling and sealing bases on offshore islands such as St Peter Island near Ceduna. 
At least one Nauo woman survived on Kangaroo Island for many years having first been 
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taken to King George Sound in Western Australia (Tindale and Maegraith 1931:275, Tindale 
1937:32, Faull 1988:30). It is likely that such contact helped the early spread of sexually 
transmitted diseases (Gale 1969:28) and would have had some effect on the West Coast 
population prior to European settlement. 
Post-contact changes in occupation patterns also influenced early population estimates. Group 
boundaries altered following European settlement and people began to congregate at the 
various stations and ration depots which were established on this coastline (eg. Fowlers Bay, 
Old Yalata, Colona, Penong and Point Brown; see Figure 3.1). As a consequence, population 
estimates such as those made in the 1871 census, although they exclude people still living at 
locations away from stations and townships, may be artificially high. Migration from inland 
desert areas would also have increased local population densities. This is exemplified by 
Maurice's observations at Fowlers Bay around the tum of the century. Although the Fowlers 
Bay tribe was almost totally extinct, with only "some half dozen of the old original Fowlers 
Bay mob " remaining (Maurice 157/4:1 ), there were usually about 300 people to be found in 
the vicinity of Fowlers Bay. These people came from many different areas: 
. .. members of the Eucla, Streaky Bay, Gawler Ranges, Cocatha, Waldoona, 
Punthina, Whatrega and remnants of the old Coast Tribe (Maurice 158/46:1). 
These post-contact demographic changes, when considered together, have a cancelling effect. 
While mortality rates increased as a consequence of introduced diseases and reduced the 
overall population, population densities were locally higher than they would have been in pre-
contact times because people had become concentrated at a few locations and desert groups 
had migrated south into coastal districts. Thus the early population estimates may provide a 
reasonably reliable picture of pre-contact population levels in this coastal area. Given this, the 
population estimates proposed by Elkin (1931) and Berndt (1985) may be fairly accurate 
suggesting that the West Coast was sparsely populated with a population density in the order 
of one person per 20-40 sq km. 
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3.3 The role of water 
Water availability appears to have influenced settlement patterns in the West Coast region. 
Water appears to have been more readily available in the coastal strip than in inland areas. 
Coastal water sources included rockholes in the limestone pavement, springs on the margin of 
many of the salt lakes and soakages in the vast dune fields. As one moves inland away from 
the coast the range of water sources diminishes and rockholes provided the main source of 
water, supplemented by a variety of plant sources, primarily tree roots (Eyre 1845:350, 
Johnston 1941:34, Tindale 1974:215); hollow tree limbs and morning dews were also utilised 
(Bates 8/XIl/2a/5, 13/XVill, 14/XX/13, Bolam 1923:50, Eyre 1845:361-362). Inland 
rockholes tended to be less reliable than coastal ones as the higher rainfall and lower 
evaporation rates characteristic of coastal areas meant that rockholes were likely to be filled 
more often and remain fuller for longer periods than those inland. 
Although water was relatively more abundant in coastal areas, many of the soakages tended to 
be of limited extent with the water rapidly becoming brackish (eg. Eyre 1845:211). Others 
were used as permanent wells but these seem to have been comparatively rare. Early accounts 
suggest such wells were carefully looked after. Eyre's description of a series of wells 
encountered in a dune field near Fowlers Bay illustrates this: 
These singular wells, although sunk through a loose sand to a depth of fourteen 
or fifteen feet, were only about two feet in diameter at the bore, quite circular, 
carried straight down, and the work beautifully executed (Eyre 1845:219-220). 
Eyre also notes that the soaks, springs and rockholes were within a short distance of the 
coast: 
To many enquires about water inland, they all assured me that there was none to 
be found in that direction; but said that there was water further along the coast 
(Eyre 1845:216). 
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While water sources were sufficiently abundant to allow passage along the coast, from Eyre's 
account it appears they were frequently a day's walk apart and sometimes of a fairly limited 
nature. This indicates that although water was relatively more available in the coastal strip it 
was by no means plentiful. 
In arid areas such as this, people knew the location and reliability of all water sources and this 
knowledge formed the basis for their movements across the landscape. According to 
information scattered through Bates' records (eg. Australasian 271711918, 27/811921) and a 
more cohesive paper published by Johnston (1941) the coastal water sources visited by Eyre 
represent the main route through Nauo and Wirangu territory: 
. . . a series of wells or other water supplies extended easterly, not far from the 
coast of Fowlers Bay, to Murat Bay, Denial Bay, Streaky Bay and further east 
and south-east (Johnston 1941:41). 
From Streaky Bay one route headed east to Yardea, Nooning and Port Augusta while 
another, the one Eyre followed, extended south-east to Venus Bay and Port Lincoln 
(Johnston 1941:52). Johnston (1941:41) points out how the names of many of the West 
Coast towns, such as Bookabie and Coorabie, end with -abie, -ibbie, -iby or ippy, all of 
which are corruptions of the word for water (kabi, gabi or kapi), indicating the original 
importance of these locations as watering places. The archaeological evidence reflects this 
pattern of movement along the coast with exotic raw materials decreasing in occurrence in a 
west/east direction indicating that stone was traded into the region from the west and moved 
in an easterly direction along the coast (see Section 2.5, Chapter 2). 
Several water routes can be identified to the west of Streaky Bay extending inland from the 
coast but there appears to have been no inland route between Streaky Bay and Port Lincoln 
(see Johnston 1941:62). Once again this is supported by the archaeological evidence which 
indicates the predominant use of local stone in this area suggesting limited input from outside 
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the local region (see Section 2.5, Chapter 2). Movement within Nauo territory thus appears to 
have been predominantly along the coast while the Wirangu to the west had several routes 
which they used to access the inland portion of their territory. 
One of the main pathways which extended inland from the West Coast provided access to 
Ooldea soak on the northern margin ofWirangu territory (Berndt 1941, Johnston 1941:42). 
Ooldea soak was a permanent water source which provided a refuge in times of drought as its 
water had never been known to fail. It was a major gathering place for groups throughout 
western South Australia and beyond (Bates 1920, 1938:191; Bolam 1923:69, Berndt and 
Berndt 1942a:305, Berndt 1941:4). Wirangu would have visited Ooldea for ceremonial 
gatherings and may also have used the soak as a summer refuge as it was one of the most 
important permanent waters in inland Wirangu territory. Bates (1938: 137) also describes 
Euria rockhole, one of the waters on the pathway between Fowlers Bay and Ooldea 
(Johnston 1941:42), as permanent. As well, she describes permanent wells and soaks in the 
sand dunes at the Head of Bight. These were also used as a summer camp by the Wirangu. 
This location, known as lllcumba, had been a "gathering place since time immemorial owing 
to its plentiful water supply" (Bates 11/XIII/13: 1). 
Many of the smaller rockholes dried up during the summer months and exploitation of inland 
areas is likely to have occurred predominantly following winter rains. Support for this pattern 
of seasonal movement is provided by Bates (1938: 140,157) who describes two inland 
rockholes, Euria and Wirilya, as important winter campsites. Euria rockhole is located a short 
distance inland between Fowlers Bay and Penong, and Wirilya is located between Euria and 
Fowlers Bay (Bates 14/XX/73:3). The ready supply of water available during the winter 
months enabled these locations to be used for ceremonial gatherings (Bates 14/XX/73 :2, 
1938:140). However, the ephemeral nature of these winter water resources is highlighted by 
Bates: 
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... in the winter and the spring the South Coast men [Wirangu] in whose tribal 
run Wirilya was included, were able to perform ceremonies if they did not last too 
long, for beyond a few shallow claypans and rockholes, filled only in the good 
seasons, there was no permanent water at Wirilya (ibid: 140). 
From these accounts it appears that occupation on the West Coast focused on permanent 
water sources, most of which were on the coast. When rains (predominantly in the winter 
months) filled the inland rockholes, people dispersed more widely to hunt game and collect 
plant foods in areas inaccessible during the dry times. Ceremonial gatherings were also held 
as increased water availability enabled people to travel long distances and to stay at particular 
locations for longer periods of time. As the smaller, temporary waters dried up, people 
concentrated at the larger waterholes. When these started to dry up most people were once 
again drawn back to the soaks and wells of the kind described by Eyre and Bates along the 
coast. 
3.4 Subsistence strategies 
From all accounts a diversity of plants and animals were important to the occupants of the 
West Coast. While it is unnecessary to provide an inventory of the food resources used, it is 
important to define the general character and emphasis of the subsistence strategies. 
Schurmann (1879:216-217) describes the exploitation of native peaches, native cherries, 
various berries, beans (ie. seed pods) and tubers by the Nauo in coastal districts near Port 
Lincoln. He emphasises the importance of fruits as "very valuable and extensive articles of 
food for the Aborigines" (ibid:217). One of these is the pig-face ( Carpobrotus rossii): 
When in season, which is from January to the end of summer, a comparatively 
glorious life begins for the Aborigines; hunger can never assail them, as this fruit 
is abundant all over the grassy part of the country, and they never tire of it; the 
men gather only as much as they want to eat at the time, but the women bring 
great quantities of it home to the camp, to be eaten at night (Schurmann 
1879:217). 
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Schurmann also describes the seasonal importance of seeds. The nondo bean, probably the 
pods of Acacia longifolia var. sophorae (Martin 1988:30), was; 
.... much prized by the natives [and] grows in abundance among the sandhills 
between Coffin and Sleaford Bays, where it every year attracts a large concourse 
of tribes ... (Schurmann 1879:217). 
Eyre (1845:277) also describes the seasonal importance of this fruit which he found in 
abundance around Fowlers Bay. In addition, he describes the use of a wild current or grape 
(probably Nitrania schoberi (Johnston and Cleland 1942:94)) which grows in the coastal 
dunes at Head of Bight: 
... these berries [wild current] are an important article of food at this season of 
the year [summer], and to obtain them and the fruits of the mesembryanthemun 
[pig-face], they go to a great distance, and far away from water (Eyre 1845:277). 
Groves of the quandong, or native peach (Santa/um acuminatum), are described as having 
been an important resource in the Acraman Creek area near Streaky Bay (Thompson 
1988: 18). Quandongs were a staple plant food throughout most of arid Australia and these 
fruit, which ripen in early summer, would have been another seasonally important food 
resource on the West Coast. 
A wide range of animal foods were also exploited on the West Coast. In relation to the 
southern Nauo Schurmann describes how; 
Every description of game, from the kangaroo down to the smallest marsupial 
species, and all kinds of bird, from the emu to the wren, constitute food for the 
Aborigines of this district, nor are snakes and other reptiles by any means 
despised (1879:218). 
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The Wirangu also appear to have made use of the variety of small marsupials, reptiles and 
birds available in this coastal area. Eyre, writing of Wirangu encountered on the coast near 
what is now Ceduna, describes how they procured; 
... their food as they went along, which consisted of snakes, lizards, guanas, 
bandicoots, rats, wallabies, etc. etc. and it was surprising to see the apparent ease 
with which, in merely walking across the country, they each procured an 
abundant supply for the day (Eyre 1845:213). 
This account suggests a diverse and plentiful supply of animal foods was available in the 
coastal zone. Animals and birds are likely to have been locally abundant as the relatively 
fertile coastal strip would have provided a more habitable environment than the adjacent 
hinterland. Observations made by Eyre and other early explorers support this. An abundance 
of wildlife was encountered in the vicinity of coastal salt lakes and associated springs such as 
at Lake Newland near Elliston and the various salt lakes west of Ceduna (Eyre 1845:190, 
218; Geharty 1858:45) but away from the coast the country was considered to deteriorate 
rapidly and contain only scant resources (Eyre 1845: 190). Certain inland locations, 
particularly areas adjacent to water sources, would have provided important exploitable food 
resources, but the coastal strip would have contained a greater concentration of plant and 
animal foods. This is due to the moderating affect of the ocean and the relative reliability of 
water sources in this area, factors which combined to enhance the resource potential of the 
coastal strip. 
In the above descriptions, as in all other accounts of subsistence strategies on the West Coast, 
emphasis is placed on the use of terrestrial resources; the seasonal use of plant foods and the 
opportunistic exploitation of animals. The question which is of most concern to this study is 
how much emphasis was placed on sea foods. The role of fish in the subsistence economy is 
considered first. 
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Most of the early accounts of fishing relate to the Port Lincoln district, to the south of the 
study area. Here fish were caught by herding in shallow water or by using traps, either stone 
walled or wooden traps (Angus 1"847: 112, Mountford 1939: 196). Netting, hook and line 
fishing, .and watercraft were all absent from this coastal area (Flinders 1814:147, Schurmann 
1879:219). The only items used specifically for catching fish were spears used to kill large 
fish (Schurmann 1879:213) and a kind of boomerang used to kill fish herded into the 
shallows (Wilhelmi 1860: 170). This herding was done either by people armed with tea-tree 
branches which were used as a kind of mobile trap (Schurmann 1879:219) or at night by 
using light to attract the fish (Mountford 1939: 199). 
A recent investigation by Martin (1988) provides further information regarding the use of 
fishtraps in this region. Elaborate stone walled traps were found on the southern shores of the 
Peninsula (Martin 1988:57). These ranged from simple barriers across tidal creeks to more 
complex multiple barriers or semi-circular arrangements on rock platforms. Another form of 
constructed trap was found in this area and these were woven wooden structures built across 
tidal channels. Martin does not provide an explanation for the localised concentration of 
fishtraps on the Lower Eyre Peninsula and it is possible that the traps date to the post-contact 
period. They may have been constructed by the Aboriginal population resettled in the Port 
Lincoln district from Adelaide, the Yorke Peninsula, the South-East and the Murray River 
(Brock and Kartinyeri 1989:37). It is also worth noting that fishhooks were absent from the 
archaeological sites in the Port Lincoln area (as they were from the West Coast sites) and this 
is consistent with the historical accounts which suggest hook and line fishing did not occur 
(see above). The presence of fishhooks has been associated with the development of intensive 
fishing practices (Bowdler 1976:255, Flood 1983:212, Sullivan 1987:105) which can be 
inferred to have been absent from the Port Lincoln district (and the West Coast). 
Historical references to fishing on the West Coast are extremely limited. There is an account 
of the herding of fish in Streaky Bay: 
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... the natives at Streaky Bay caught their fish by building a large fire on the 
edge of the water. The fish, attracted by the light, would swim toward it, only to 
be killed by the waiting aborigines with boomerangs, and in more recent times 
with pieces of hoop iron (Mountford 1939: 199). 
The only other mention of.fishing on this coast is also from Streaky Bay, by Police-trooper 
Geharty, and although there is no evidence of a fishing technology (Richards 1879:103) 
Geharty notes that; 
Those people for seven months in the year - that is the summer months, and what 
may be called spring - never leave the coast where they can get plenty of fish and 
water ... it is only in the winter that they leave the coast, when the weather is too 
boisterous for fishing; and then they find plenty of water in the rocks here and 
there over this country (Geharty 1858:46). 
In her recent study Martin (1988:68) records the collection of fish from natural rockpools in 
recent historic times on the West Coast, but there is no evidence for an established pre-contact 
fish trapping technology. 
Evidence for the exploitation of other marine resources is equally scarce. The only reference 
to the use of marine mammals and sea birds on the West Coast comes from Bates' 
ethnographic accounts: 
They had the sea at the Bight Head which gave them occasional gorges in large 
fish food, dead whales and other sea creatures being found after some great storm 
(l 1/XIII/6b). 
In another account more specific reference is made to the exploitation of seals and penguins 
but once again only minimal use is implied. Bates describes how in his younger days 
Koolbari, the last member of the Yilgamba group (ie. from Head of the Bight), descended the 
high cliffs "to catch the seal, penguin, and other sea creatures" (Australasian 3/8/1918:229). 
Despite only making passing references to the use of the sea, Bates (11/XIII/13) uses the 
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presence of seals and sea birds, in addition to its permanent soaks, to explain the importance 
of Head of Bight to the Wirangu. 
The evidence in relation to shellfish exploitation is also limited and is somewhat confusing 
and at times contradictory. Some historical accounts suggest that the coastal groups did not 
eat shellfish (Eyre 1845, Schurmann 1879). This apparent abstinence appears to have 
mystified the early Europeans who visited the West Coast. They could not understand why 
foods that they themselves would eat were avoided and yet other foods which had no value to 
Europeans (such as ants, grubs, seeds and pods) were consumed in vast quantities: 
.. . there were many articles of food relished by the white man that a native 
would not touch; for instance, some kinds of fish, oysters, or shellfish of any 
kind (Schurmann 1879:216). 
A similar observation was made by Eyre in relation to the oyster beds in Streaky Bay. He 
commented on the differences in choice of subsistence foods which were observable across 
Australia: 
The natives of the district do not appear to eat them [oysters], for I never could 
find a single shell at any of their encampments. It is difficult to account for the 
taste or prejudice of the native, which guides him in his selection or rejection of 
particular kinds of food. What is eaten by the native in one part of Australia is left 
untouched by them in another, thus the oyster is eaten at Sydney, and I believe 
King George's Sound, but not at Streaky Bay (Eyre 1845:195). 
A newspaper article written at the turn of the century by Samuel Dixon, an early pioneer in the 
Streaky Bay district, also states that oysters were avoided but, in contrast to Schurmann, he 
writes that there is evidence that other types of shellfish were collected: 
There were plenty of oysters in the bay, but I never saw the natives eat them. 
"Kitchen middens" of the large mutton shells and limpets abound in every 
headland (Observer 10/8/1912:44). 
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Another early settler writing at the turn of the century makes a similar statement in relation to 
the adjacent Nullarbor coastline: 
.. : the huge mounds of dead shells that are seen at intervals along the coast 
provide ample evidence of the abundance of food this hardy Bi-valve (sic) gives 
to the natives (Andrews n.d. 549A:24). 
Another quite different interpretation of shellfish exploitation on the West Coast is provided 
by Bates who suggests shellfish had a ceremonial role: 
The mollusc people when visiting their relatives inland must take molluscs to their 
hosts and when inland relatives visit coast tribes, again there is great preparation 
of cooked molluscs for the visitors, but there is no industry, or commercial asset 
in the food. They must give their totem food to their friends (Bates 
12/XIV/6e:44). 
To confuse things further Bates states that the inland groups were reluctant to eat the shellfish 
collected by the coast tribes: 
They [the inland groups] were chary of eating the cockles and other shellfish 
gathered by the coast tribes (Bates 14/XX/13:418). 
To assess these conflicting accounts of shellfish use and to identify the overall role of littoral 
resources in the West Coast subsistence economy it is useful to summarise the available 
information. On the West Coast Aboriginal population levels and settlement patterns were 
strongly influenced by the availability of water. Occupation focussed around the more reliable 
water sources, most of which were located in the coastal strip. The evidence points to 
subsistence strategies involving the exploitation of plants, primarily in the summer, and the 
consistent use of animal resources. However, in relation to the use of marine foods the 
accounts are confusing. The importance of fishing in the adjacent Port Lincoln area is well 
documented but may be largely a product of post-contact changes in subsistence strategies. 
81 
There are only limited references to fishing on the West Coast. Geharty's (1858) comment 
stands in contrast to the general pattern of subsistence implied by the historical sources. While 
he may accurately document the seasonal movement of people in this area, he may be wrong 
about the reasons for this movement. His interpretation that rough seas would have hindered 
fishing and would therefore have caused people to move inland may be biased by an 
assumption that sea foods were of primary importance to these coastal people. 
In relation to other marine foods the evidence is similarly scarce and suggests only the 
occasional exploitation of marine mammals and sea birds in this coastal region. The evidence 
in relation to shellfish exploitation appears contradictory. The early ethnographic statements 
(mid-1800s) suggest that shellfish were not eaten (Eyre 1845, Schurmann 1879: relates to 
observations made in the 1840s, reprinted 1879) while the later accounts (c 1900) describe 
large middens on this coast (Andrews c.1890-1900, Observer 1912). A further account 
suggests shellfish were prepared as ceremonial gifts but were not eaten (Bates 
14/XX/13:418). 
The archaeological data suggest that limited use was made of littoral resources and that only 
small quantities of shellfish were collected (see Section 2.5, Chapter 2). Large shell deposits 
do not exist on the West Coast today and unless more extensive evidence of shellfish 
exploitation has been lost as a result of site formation processes or post depositional 
disturbance (see Section 4.6, Chapter 4) it appears that only minimal use was made of 
shellfish on this coast. The question the reader must ask is whether or not the ethnographic 
evidence relating to the use of the sea is sufficiently strong to indicate a well developed marine 
economy. It is my impression that the contradictory and seemingly unreliable nature of the 
historical records points to the minimal use of sea foods and is consistent with the 
archaeological record. The question which remains therefore is why people living on the West 
Coast did not exploit the resources of the sea. 
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CHAPTER 4 
LITTORAL RESOURCE USE AND ENVIRONMENTAL CONSIDERATIONS 
Both the archaeological and historical evidence suggests the minimal use of sea foods on the 
West Coast. One possible explanation for this is that resources were scarce and were 
insufficient to support a more extensive littoral economy. This may relate to the ecological 
character of the West Coast waters. The availability of littoral resources may have dictated the 
exploitation patterns indicated by the archaeological and historical evidence. The question is 
were people making maximum use of the littoral resources available to them or were they 
underexploiting a more extensive resource base. This chapter investigates this by considering 
the predation patterns identified for the littoral resources (particularly the main shellfish 
species) represented on the West Coast sites. As well, other incidental environmental factors 
which may have influenced subsistence patterns and our interpretations of them from the 
archaeological remains are briefly examined. These include environmental conditions which 
may have influenced littoral resource accessibility and post-depositional influences which may 
affect the archaeological record. 
4 .1 Habitat diversity and species availability 
Shoreline morphology of the West Coast is diverse ranging from wide low energy bays to 
steep cliffs and high energy surf beaches. These environments provide a mosaic of littoral 
habitats which support a variety of molluscs, fish and crustacea suitable for exploitation by 
coastal foragers. The availability of these littoral resources has increased since sea-level 
stabilised in the mid-Holocene (see Section 1.2, Chapter 1). Extensive tidal flats and shallow 
bays today provide suitable habitats for numerous molluscs and important breeding grounds 
for many fish species. Broad limestone platforms have developed on medium to high energy 
rocky shores and provide additional habitats for a range of molluscs. As a result of these 
geomorphological changes the quantity and diversity of littoral resources available for 
exploitation has increased substantially over the last 3000-4000 years thus enhancing the 
resource potential of this environmental zone for coastal foragers. 
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Today shellfish are available in nearshore areas in both the tidal bays and on the open ocean 
coasts with a diverse array of species represented. Shellfish found on medium to high energy 
rocky shores include periwinkles (Nerita atramentosa, Austrocochlea concamerata, A. 
constricta), limpets (Patella laticostata, Scutus antipodes), turban shells (Turbo torquatus, T. 
undulatus), abalone (Haliotis laevigata, H. rubra, H. roei, H. scalaris), whelks (Thais 
orbita), tulip shells (Pleuroploca australasia), volute shells (Ericusa pappillosa) and helmet 
shells (Cassis fimbriata ). On medium to high energy beaches cockles (Mactra pura, Donax 
deltoid.es) are present. Rock platforms underlie many of these sandy shores and when 
exposed provide additional habitats for shellfish colonisation. Species diversity is lower on 
these isolated platforms than on the main platform areas and the predominant shellfish is the 
limpet (Patella laticostata). The low energy bays contain a number of bivalve species 
including scallops (Pectenfumatus, Chlamys bifrons), razor clams (Pinna bicolor), oysters 
(Ostrea angasi, 0 . viricens), cockles (Katelysia sp., Tellina victoriae), abalone (Haliotis 
cyclobates) and mussels (Mytilus edulis, M. erosus) with species composition being 
dependant upon the nature of the substrate and the degree of water movement. 
In addition to shellfish, the West Coast is characterised by a "prolific and diverse" fish fauna 
(Glover and Olsen 1985:169). Over 300 species have been recorded and the range is 
considered typical of southern Australian coastal waters, most closely resembling the fish 
fauna of south-western Western Australia but also similar to that of north-west Tasmania and 
western Victoria. The fish described for the West Coast represent 67% of all marine fish 
species recorded in South Australia (ibid: 170). Most of these are permanent resident 
populations of small inshore species which inhabit the shallow littoral zones of the more 
protected bays and would have been available for exploitation by coastal foragers. 
Unfortunately little is known about their distribution and abundance as only two surveys of 
non-commercial species have been conducted in the area (Kuiter 1983, Branden et al. 1986). 
Both of these studied islands in the Investigator Group off the coast from Elliston and were 
concerned with providing comprehensive species lists rather than quantified data about 
relative abundances. 
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The principal commercial species caught off the West Coast are garfish, whiting, snapper, 
salmon, tommy ruff and snook. These fish tend to be caught close to shore while others, 
including a variety of sharks and the famous bluefin tuna, are caught in the deeper waters of 
the continental shelf. The range of fish caught by amateur fishermen adds to this list and 
includes mullet, flounder, flathead, catfish, sweep, trevally and mullaway. The mangrove-
samphire communities present in the sheltered West Coast bays are important nursery 
grounds for many of these species (Glover and Olsen 1985:169). Developing larvae and 
juveniles occupy this habitat until they are ready for their first spawning when they form 
migratory schools. The extensive seagrass beds which have developed in protected bays 
provide the feeding grounds for the adults of most of these fish species. Some, however, 
prefer the intertidal zone of sheltered rocky shorelines (eg. sweep and trevally). Others, such 
as tuna and salmon, visit this coastal area as part of broad migration patterns. Tuna prefer the 
deep waters of the continental shelf while salmon, despite their ability to travel through deep 
offshore water during migration, are often found close to the shore where steep rocky cliffs 
or headlands provide deep channels of water. Salmon occur seasonally and are most 
common through spring. As well as these migrating visitors, the occasional oceanic vagrant 
is swept into the area by the eastward water currents (eg. oceanic sunfish, basking shark, 
black marlin and lizard fish) (ibid: 170). 
Another resource available for exploitation in the coastal zone is sea birds. The abundance of 
several species exploited by groups in other coastal areas was noted by early explorers in the 
region (eg. Flinders 1814: 108). These include penguins, shearwaters, prions, petrels, 
albatross, gulls and geese, all of which breed on the islands off the West Coast (Eckert 
1985: 153). These birds would have been most easily accessible during the summer breeding 
season both at their island nesting sites and as beach derelicts. One exception is the Cape 
Barren Goose which breed during the winter. These geese have large and important breeding 
grounds on the West Coast islands (ibid: 154) and, like the other birds, provided a potential 
resource for exploitation. The accessibility of Cape Barren Geese was enhanced by their 
movement to the mainland for the summer months (Parker et al. 1985:5). 
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In terms of marine mammals suitable for exploitation by coastal foragers two species of seal 
are present on the West Coast; the New Zealand fur seal (Arctocephalusforsteri) and the 
Australian sea lion (Neophoca cinerea). These two species have a similar distribution across 
southern Australia being found both in South Australia and Western Australia. Individuals 
and groups of fur seals have been recorded along the West Coast on rocky headlands and on 
offshore islands (Shaughnessy 1990a:50-51). South Australia's largest fur seal breeding 
colony is located on Ward Island in the Investigator Group off Elliston. Today, this is the 
most westerly fur seal breeding colony in South Australia but the presence of numerous 
colonies on the south-west coast of Western Australia (Shaughnessy and Gales 1990:48) 
suggests that other breeding colonies may have once existed in western South Australia. By 
contrast, there are several sea lion breeding colonies on the West Coast, primarily on 
offshore islands (Nuyts Archipelago) but also on the mainland at Point Labatt, near Streaky 
Bay. Point Labatt is today the only mainland colony of sea lions in South Australia (Watts 
and Ling 1985:140) although others may have existed prior to the arrival of Europeans. Both 
sea lions and fur seals were heavily exploited during the 1800s and populations greatly 
reduced. 
Seals are likely to have been more abundant in the past and may have provided a potential 
resource for exploitation. The breeding patterns of sea lions have not yet been studied 
sufficiently to allow identification of the particular season during which breeding seals would 
have congregated and been most accessible (Shaughnessy 1990b:20). In contrast, the 
breeding pattern of the fur seal is clearly defined. These mammals breed annually with a 
single pup born around December (Watts and Ling 1985: 141) indicating that summer would 
have been the most favourable time for fur seal exploitation. 
Other marine mammals are found in the waters off the West Coast. Dolphins are particularly 
abundant and several species of whales are known to visit the area. The southern right whale 
(Eubalaena glacialis) which formed the basis for the early whaling industry is the most 
common (Watts and Ling 1985:139). During the winter months these large sea mammals 
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migrate in a north-south direction from the Antarctic to breeding grounds on the southern 
Australian coast. Between the months of June and September they congregate at three main 
breeding grounds; Head of Bight and Merdayerrah Sandpatch in South Australia, and 
Twilight Cove in Western Australia. There is some evidence to suggest that instead of there 
being an annual cycle, individual whales make this breeding migration to the Australian 
mainland only once every three years (Ling 1991). During the winter months females (up to 
18 metres in length) and their calves (5-7 metres long) are often reported close to shore in 
many of the shallow and sheltered bays on this coast (Watts and Ling 1985: 139). Beached 
whales have been recorded throughout the historical period with one particular 120 ton blue 
whale which beached itself near Streaky Bay in 1918 causing considerable consternation 
amongst local settlers because it was first identified as a German submarine (Thompson 
1988: 104). Dolphins are also recorded as stranding on this coast, often in groups (Watts and 
Ling 1985:140). These beached mammals would have been accessible to coastal foragers and 
would have provided an opportunity for the occasional use of large food parcels. 
4. 2 Ecological productivity 
The West Coast of the Eyre Peninsula is part of a transitional cool temperate marine region, 
known as the Flindersian province (Womersley and Edmonds 1958, Knox 1963). This 
province encompasses much of the southern Australian coastline, extending from Cape 
Leeuwin in Western Australia to Cape Howe in Victoria. While it is characterised by species 
typical of cool temperate regions, there is a distinct warm temperate faunal element at the 
Head of the Great Australian Bight and in the upper part of Spencer Gulf due to higher sea 
temperatures in these areas (Shepherd and Thomas 1982:21). The Head of Bight and adjacent 
West Coast also represent a discontinuity in the distribution of certain faunal and floristic 
elements (Shepherd 1991). While some species extend across the entire Flindersian Province, 
a substantial proportion have either a western or eastern distribution with the West 
Coast/Head of Bight being the limit of their distribution. This is a result of the complex 
pattern of water currents which affects this coastline and influences the spread of marine flora 
and fauna. 
87 
The predominant water current is the easterly flow from the south-east Indian Ocean which is 
active for most of the year (Glover and Olsen 1985: 169). This incorporates the Leeuwin 
Current which originates around Cape Leeuwin in Western Australia and flows for varying 
periods each year. Until recently this current was considered to account for the high water 
temperatures at the head of the Great Australian Bight. Analysis of thermal maps derived from 
satellite images now suggests this may not be the case as the Leeuwin Current is characterised 
by low salinity while the warm water found at the Head of Bight has a significantly higher 
salinity (Petrusevics 1991). Work is underway by the South Australian Department of 
Fisheries to establish the easterly extent of the Leeuwin Current and to identify an alternative 
explanation for the wanner sea temperature in this area. 
The character of the West Coast waters is also affected by the influx of sub-Antarctic water of 
intermediate temperature and salinity which is brought into the area by the westerly winds. 
The mixed waters of the southern Flinders Current also reach this area, flowing on the 
surface north-westward into the West Coast region. Together these currents produce variable 
conditions of temperature and salinity and influence the movement of larvae and spores 
thereby affecting the distribution of marine flora and fauna. The pattern of water movement, 
through localised increases in sea water temperature, produces the warm temperate fauna! 
element identified in the upper West Coast/Head of Bight region. It also ensures the presence 
of both eastern and western faunal and floristic elements. These features combine to produce 
a marine environment characterised by a diverse range of plant and animal life. 
The level of marine productivity achieved is largely influenced by the nutrient content of the 
water. Nutrients, especially phosphates and nitrates, are essential for the growth of marine 
plants which in turn provide organic matter for the development of complex marine food 
chains. Much of the southern Australian coastline is characterised by low nutrient levels 
because of limited terrestrial nutrient input due to the absence of rivers (Womersley 1984:42). 
However on the West Coast the mixing of ocean waters appears to bring about conditions of 
enhanced marine productivity as deeper off-shore waters are brought to the surface (Shepherd 
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and Thomas 1982:24). Such "upwelling" brings cooler, nutrient rich waters close to the shore 
thereby increasing marine productivity. Upwelling largely occurs in summer and is brought 
about by strong seasonal winds. On the West Coast the prevailing south-easterly airstream is 
responsible for seasonal upwelling which produces an increase in nutrients of some five to 
ten times the level recorded in adjacent waters. Although data is lacking, this iinplies that 
phytoplankton may be locally abundant. 
In addition, there are locally productive areas in this region due to an abundance of sheltered 
bays where nutrient trapping in sediments can occur. Consequently, in these areas extensive 
algal and seagrass communities are present. Although little data is available for seagrasses the 
algal biomass in the shallow water of Waterloo Bay (at Elliston) was found to range from 7-
lOkg m-2 and to be comparable to that recorded on temperate coasts elsewhere in the world 
(Shepherd and Womersley 1981:351). At depths of 10-20 metres algal biomass ranged from 
3-5kg m-2 and exceeded that commonly recorded in either temperate or tropical waters. This 
suggests that the West Coast is characterised by levels of marine production comparable to, if 
not in excess of, those recorded on other Australian shores. 
It appears that the waters of the West Coast have a unique ecological character. They support 
a diverse range of marine plants and animals, including both warm temperate and cool 
temperate elements and are characterised by high productivity levels. This suggests resource 
scarcity was not the reason why only limited use was made of littoral resources on this coast; 
abundant sea foods appear to have been available for exploitation. Perhaps the resources were 
not suitable for exploitation. How were similar resources utilised by other coastal groups? 
4. 3 Littoral resource exploitation 
Many of the shellfish found on the West Coast were commonly collected by groups in other 
coastal areas. In New South Wales extensive stratified middens are found along the Northern 
Rivers (eg. the Clarence - McBryde 1982 and the Richmond-Bailey 1975) providing 
evidence of the large-scale exploitation of estuarine shellfish (eg. oysters, cockles and 
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whelks). Similar shell deposits characterise most lakes, lagoons and rivers along this coast. 
On open ocean beaches and on rocky shores a range of bivalves and gastropods were 
collected (eg. cockles, whelks, turbans, limpets, abalone, periwinkles and chitons). The 
substantial Tasmanian middens provide evidence of the extensive exploitation of rocky shore 
species (eg. Jones 1966, 1984; Vanderwal and Horton 1984) while the cockle middens 
found on the Coorong in the South-East of South Australia reflect the exploitation of sandy 
beach species (Luebbers 1978, 1982). Many sites are located at the junction of several littoral 
environments. These middens contain a combination of species derived from rocky shore, 
sandy shore and estuarine environments suggesting that all available shellfish resources were 
utilised. The species exploited generally reflect the character of the adjacent littoral 
environment with species composition being proportional to their availability in the local 
ecosystem. 
The range of fish species present on the West Coast is similar to that found in other southern 
Australian waters. In many of these areas the importance of fish in subsistence economies 
was considerable and specialised fishing technologies were developed, including netting, 
trapping, spearing and line fishing using shell fishhooks. In south-eastern Victoria fish 
species derived from a variety of near-shore environments were exploited using a 
combination of nets and spearing (Coutts et al. 1984: 13). In addition, large-scale artificial 
drainage systems were developed in relation to inland fishing, primarily eels, in south-
western Victoria (see Lourandos 1980). On the south and central coasts of New South Wales 
there is evidence of a wide range of fishing; nets, traps, spears and fishhooks and lines 
(Lampert 197lb:121, Bowdler 1976, Coleman 1982, Dyall 1982). 
Further north the fishing technology appears to have been less specialised. North of the 
Macleay and Bellenger Rivers fish were caught either in nets, traps or with straight unbarbed 
spears; neither the multi-pronged fishing spears with bone barbs nor the shell fishhooks 
recorded to the south appear to have been used (McBryde 1978). McBryde (1977:229) 
originally suggested the apparent absence of hook and line fishing reflected a cultural 
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preference for the use of spears and nets on the far north coast. However, environmental 
differences between the two regions (the north coast is characterised by a lower number of 
rock platforms) leading to changes in the dominant fish species may have influenced the 
choice of fishing apparatus (White and O'Connell 1982:151). 
Locally, the importance of fishing to the inhabitants of the Coorong in the South-East of 
South Australia is demonstrated by Luebbers' in his description of the fishing technology of 
this area: 
... a diversified net fishery that specialized in the exploitation of larger schools 
of fish in shallow water to the extent that it was necessary for each household to 
mass produce nets or to be involved in their repair on a regular basis throughout 
the fishing season (1982:30). 
In addition, a variety of baskets were designed to store and transport fish, while fishponds 
were constructed to store live fish and fish were dried to maximize the potential of this food 
resource. All of these features indicate a subsistence economy in which fish played a 
significant role. Net fishing was also practised on the York Peninsula: 
Each man owned his own net, which was six to eight feet long, and five to six 
feet high ... When many nets were joined together they would form a line many 
hundreds of feet long (Tindale 1936:57). 
Another resource available is sea birds. The birds present on the West Coast are the same 
species exploited by groups in other coastal areas. As these bird colonies tend to be located 
on offshore islands sea bird exploitation generally required the use of watercraft although the 
occasional live individual or beach derelict could be obtained on the mainland (eg. Lampert 
1966:98). Sea birds are found in many archaeological deposits in south-eastern Australia but 
have commonly been regarded as secondary resources (see Gaughwin 1978). In Tasmania 
the use of sea birds is particularly well documented (see Hiatt 1969: 125-126). Both Jones 
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(1976:254) and Vanderwal and Horton (1984:98) acknowledge that sea birds as well as seals 
provided an impetus for groups to visit offshore islands but until recently sea bird 
exploitation has not been seen as a major economic strategy for coastal groups. However the 
results of a recent excavation at a mainland site in south-western Tasmania have suggested 
that sea birds provided the primary reason for trips to offshore islands and were a valued 
resource in this coastal area (Dunnett 1992:22). This, together with the other evidence of sea 
bird exploitation, indicates that sea birds should be considered as a potentially significant 
resource for coastal foragers. 
The important contribution seals made to coastal economies in south-eastern Australia has 
been well documented historically and demonstrated archaeologically. On both sides of Bass 
Strait seals provided an important contribution to local subsistence economies (Bowdler and 
Lourandos 1982, Jones 1984, Vanderwal and Horton 1984, Lourandos 1988) and in some 
instances the presence of this resource strongly influenced settlement patterns (Jones 
1984:47-48, Lourandos 1988:283). Seal exploitation occurred primarily during the summer 
months when breeding colonies provided reliable targets for foragers enabling semi-
sedentary base camps to be occupied. West Point, on the north-west coast of Tasmania, is 
one such site and contains abundant seal bones reflecting the exploitation of these sea 
mammals. The site was abandoned around 1000 B.P. and Jones (1966:7) has interpreted the 
evidence to indicate the overexploitation of seals in this coastal area as elephant seals appear 
to have been absent from this region at contact. Whether or not the local seal population was 
wiped out by human predation, there is abundant evidence for the exploitation of large 
numbers of seals both in Tasmania and Victoria which indicates the importance of these sea 
mammals in coastal subsistence strategies. 
Stranded whales, both those washed up dead and those which beached themselves, would 
have provided an opportunity for coastal groups to access the substantial food source these 
mammals represent. Instances of such exploitation have been recorded amongst the coastal 
dwellers of southern Africa where the seasonal occurrence of both single and mass 
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strandings played an important role in seasonal coastal occupation (Smith and Kinahan 
1984:95). Here people practiced meat storage, and by drying and burying the whale meat 
they could make maximum use of this food resource (ibid:94). The seasonal use of beached 
whales is well documented for the Victorian and New South Wales coasts, and the use of 
both stranded whales and dolphins is documented for Tasmania (Lourandos 1988:278). In 
particular, Robinson's early accounts of coastal groups in south-western Victoria indicate 
that "the whaling season" provided an opportunity for as many as 800 people to congregate 
for 11 great social and political meetings 11 (Kenyon in McBryde l 984b: 139). 
These accounts illustrate that a wide range of littoral resources were utilised by coastal 
groups. The shellfish, fish, sea bird and marine mammal resources which featured 
significantly in coastal subsistence economies in south-eastern Australia were all available on 
the West Coast and yet exploitation was comparatively minimal. What were the patterns of 
littoral resource use on the West Coast and what kind of subsistence strategy do they reflect? 
4.4 West Coast littoral resources: natural occurrence and predation patterns 
4.4.1 Molluscs 
The archaeological evidence indicates that a variety of molluscs were used by the occupants 
of the West Coast but few were exploited with any intensity. The main shellfish collected 
were periwinkles followed by turbans, whelks, limpets and abalone. The natural distribution 
of these shellfish is discussed to identify the exploitation patterns which operated in this area 
in order to determine the character of coastal foraging behaviour. 
Periwinkles 
Three different types of periwinkles are present on the West Coast rocky shores. The most 
common is the black periwinkle, Nerita atramentosa. The other periwinkles are two species 
of Austrocochlea; A. constricta and A. concamerata. These species are also known as 
Monodonta constricta and Diloma concamerata respectively (Shepherd and Thomas 
1989:553, 555). 
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Nerita atramentosa 
This species is common along the entire southern Australian coastline, from southern 
Western Australia to the central Queensland coast. It occupies a wide tidal range and is found 
in the supralittoral as well as the littoral zone (Shepherd and Thomas 1989:563). This wide 
distribution reflects its resistance to both wave action and changes in temperature and 
associated desiccation rates (Zann 1973:245). The occurrence of Nerita atramentosa in the 
upper littoral, particularly its presence above the high tide mark, would have made this 
species easily accessible to coastal foragers. 
N. atramentosa has a short spawning period in summer, with a peak in January (Underwood 
1974:72) and the number of mature individuals is greatest in December, just prior to the start 
of the breeding season. Spring and early summer would therefore have been the most 
rewarding time for exploitation of this species. N. atramentosa has a lifespan of three to six 
years and this means that a population is capable of surviving several consecutive years of 
sparse larval recruitment in any particular locality (Underwood 1975a:171). This ensures 
survival against short-term environmental change and reinforces the reliability of this species 
for exploitation. However N. atramentosa individuals grow for two years before entering the 
adult size range, achieving a height of 28mm and diameter of 22mm in their third year. These 
growth rates, together with the small size of periwinkles, suggest these shellfish may have 
only been suitable for exploitation after their second year of growth. 
In terms of size distribution within the littoral zone the density of small shells (i.e. 0-1 year 
age bracket) is found to vary in relation to height on the shore, being greatest at the highest 
levels throughout the year (Underwood 1975a:159). However, the density of the medium (1-
2 year) and large (2-3+ year) shells remains constant suggesting that height above shore does 
not influence the density of the shellfish population which collectors would have been 
interested in. 
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Additional variations in density exist between populations in sheltered shore environments 
and those on medium exposed coasts (Underwood 1975b:209). Sheltered shores are 
characterised by higher population densities than more exposed locations and therefore 
would have provided preferable collecting grounds. In addition, densities increase with 
height on the shore in sheltered locations while on medium exposed coasts the shells are 
distributed more evenly (ibid:210). On sheltered shores densities also change seasonally and 
are lowest in summer prior to juvenile recruitment following breeding (ibid:215). From this 
pattern the most advantageous location and time for the collection of N. atramentosa would 
probably have been from sheltered shores during the winter or spring. 
Austrocochlea constricta 
Like N. atramentosa this is a common species found around most of the southern coast of 
Australia. Numerous studies of Austrocochlea constricta have been undertaken to investigate 
its breeding patterns, growth and mortality rates, and patterns of distribution within the 
littoral zone (Creese and Underwood 1976, O'Gower and Meyer 1965, 1971, Quinn and 
Ryan 1989, Underwood 1974, 1975b, Zann 1973). These studies have been carried out 
exclusively on the New South Wales coast but provide basic ecological data which can be 
applied to the West Coast populations. 
A. constricta occurs in greatest numbers in areas where Nerita atramentosa is also 
common, suggesting that no competitive interaction exists between the two species 
(Underwood 1975b:212). Their co-existence provides enhanced collection opportunities; 
where one species occurs, the other will also be available. A. constricta breeds continuously 
throughout the year with a peak of mature individuals in October and November 
(Underwood 1974:72), suggesting spring would have been the optimal season for 
exploitation. Mature shells of this species are slightly larger than N. atramentosa, having a 
height of 32mm and a diameter of 28mm (Shepherd and Thomas 1989:553). Although only 
0.5cm taller and wider than N. atramentosa this is quite a considerable difference given the 
overall small size of these animals and would have increased the exploitation potential of A. 
. 95 
constricta. A. constricta is found in a variety of littoral habitats on both low and medium 
energy coasts. Shell density increases with height on the shore (Underwood 1975b: 197), as 
does the mean size of the shells (Creese and Underwood 1976:218), providing favourable 
conditions for exploitation. 
Despite spawning continuously this species exhibits seasonal chfil?.ges in population density 
on more exposed shorelines while on sheltered coasts population densities appear to remain 
constant throughout the year (Underwood 1975b:209). This has been interpreted as 
reflecting a reduced rate of settlement on more exposed shorelines because the mean shell 
size was found to vary in relation to environmental location (Zann 1973:248). Only 5% of 
populations in exposed locations were of the smaller size class while in sheltered locations as 
much as 22% of the population belonged to this size class (Underwood 1975b:215). This 
suggests that populations of A. constricta on exposed coasts, while containing a higher 
proportion of larger shells, would have been less abundant and less stable and thus were less 
reliable food sources than populations located on sheltered coasts. 
Austrocochlea concamerata 
Like the other periwinkles, A. concamerata are small, exhibiting a maximum height of 25mm 
and a diameter of 25mm (Shepherd and Thomas 1989:555). Little is known about this 
species but as it occurs in association with A. constricta it is assumed to have similar 
ecological preferences. Like A. constricta, A. concamerata inhabits the littoral zone on 
medium and high energy coasts, however this species prefers sheltered areas and is often 
found in crevices or under rocks (ibid:555). A. concamerata was therefore less accessible to 
collectors than the other two periwinkle species. 
Predation Patterns 
Periwinkles are the most common shells identified on the West Coast sites although even 
these were found only as small surface scatters, generally less than 5m in diameter (see 
Section 2.4, Chapter 2). Differences exist in the frequency with which these species occur 
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(see Tables 4 and 8, Appendix I) and their proportional representation can be linked to certain 
characteristics of their natural distribution. Nerita atramentosa is the most common, 
representing, on average, 69% of the periwinkle content of the sampled sites (see Tables 2.7 
and 2.13, Chapter 2). Despite also being common in similar rocky shore habitats, 
Austrocochlea constricta was less frequently exploited. This is likely to reflect the relative 
ease with which N. atramentosa could be collected due to its presence higher up on the 
shore. In addition, on sheltered shorelines population densities of N. atramentosa are greatest 
in these drier, more accessible locations. Most of the relatively large scatters of N. 
atramentosa recorded on this coastline were found in this type of environment, suggesting 
people preferred to exploit the denser, more easily accessible populations of periwinkles 
found in sheltered locations. 
Although A. constricta populations also occur in higher densities these populations remained 
virtually unexploited. The absence of A. constricta at the archaeological sites may reflect the 
relatively lower position of this species on the shore. A. constricta populations are restricted 
to the littoral zone while N. atramentosa populations extend to the supralittoral zone. 
Although still easily accessible at shallow depths, tidal movements had to be considered in 
the exploitation of A. constricta, while N. atramentosa could be collected irrespective of tidal 
position and wave action, making them the preferred species. This suggests a selective 
exploitation pattern favouring the most easily accessible periwinkles and indicates that only 
limited use was made of the available resources. 
The third periwinkle species, A. concamerata, was the least common. This species occurs in 
similar habitats to the other two periwinkles but tends to be less abundant. This, together 
with its preference for sheltered locations, would have hindered rather than encouraged 
exploitation and may explain its low representation in the archaeological record. A. 
concamerata is also the smallest of the three periwinkle species which would have further 
reduced its potential as a food resource. 
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The archaeological scatters generally consist of highly fragmented Neritas and this made shell 
measurement impossible. However, from the size of the columella (which generally 
remained intact) an estimate of shell size could be gained. The columellas tended to be 
roughly uniform in size, measuring around l.7cm. This suggests that the height of the shells 
exceeded 2cm, indicating that the shells had completed their first two years of growth and 
belonged to. the adult size class. A limited number of smaller shells were found and these 
were intact individuals scattered amongst the fragmented periwinkle material. The other two 
periwinkle species, A. constricta and A. concamerata, were represented by similarly large 
shells. Only limited evidence of the smashing of these shells was identified with most 
Austrocochlea shells being intact. 
The overall dominance of N. atramentosa indicates that people were selecting Neritas as the 
preferable periwinkle resource (presumably because this species was more common and was 
easier to collect) but collected small amounts of both Austrocochlea species which happened 
to be present on the section of rock platform harvested. There was a tendency towards the 
collection of A. constricta in preference to the less common and less accessible A. 
concamerata. Neither species of Austrocochlea contributed substantially to the diet with 
collection of these species being limited to a subsidiary role. In contrast, discrete clusters of 
N. atramentosa were present at many of the West Coast sites. Although sparse and limited in 
extent, these clusters constitute the most common and largest shell deposits on the West 
Coast. 
Turban Shells 
Two species of turban shells were identified on the West Coast sites, Turbo torquatus and T. 
undulatus. These species are both found at shallow depths in the lower littoral and sublittoral 
zones on rocky shorelines. There was also limited evidence of a third species, T. jourdani, in 
the form of two broken opercula and a single fragment of shell. T. jourdani is one of the 
largest molluscs present in southern Australian waters reaching a height of 20cm and a 
diameter of 17cm (Shepherd and Thomas 1989:561). Only the Southern Baler (Melo 
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miltonis) is larger. T. jourdani is common in the eastern Great Australian Bight but is 
restricted to deep waters, generally found at depths of 20-30m. This species would only have 
become accessible to coastal foragers if washed ashore and would have been used for its 
shell rather than as a food resource. The two T. jourdani opercula and the shell fragment 
found on the West Coast sites are likely to have been collected from the nearby beach; the 
opercula may have been chosen for use as tools as both exhibit evidence of having been 
retouched and the shell fragment was perhaps selected for the manufacture of a decorative 
ornament such as were made from baler shells elsewhere in Australia (Mountford and 
Harvey 1938). 
Turbo torquatus 
This species is common on limestone reef platforms and adjacent sublittoral waters in 
southern Australia. It is found on rocky substrates from the lower littoral to depths of about 
20m (Shepherd and Thomas 1989:561). T. torquatus spawns several times a year, with a 
peak in summer, and there is some evidence to suggest individuals may group together prior 
to spawning (Joll 1980:321). Since populations ofthis species generally consist of scattered 
individuals the identification of seasonal clustering for breeding purposes has important 
implications for exploitation as it identifies a period (ie. summer) when the effort expended in 
the collection of T. torquatus could have been minimised. However, pairs or larger groups 
may merely represent the concentration of animals at favoured sites rather than indicating 
seasonal clustering. 
A maximum shell size of 9cm (height) by 11cm (diameter) is recorded for this species 
(Shepherd and Thomas 1989:561). However, in any single population the majority of shells 
are between 1 and 4cm in height, with no obvious peak in density of any particular size class 
within this range (Joll 1980:330). Nevertheless, this species represents a significantly larger 
parcel of meat than the periwinkles described above and would therefore be expected to have 
been regarded favourably by collectors. 
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Turbo undulatus 
This species has a similar distribution to T. torquatus and is common along the southern and 
south-eastern Australian coasts. Like T. torquatus, it is found on reef platforms in lower 
littoral and sublittoral zones on medium to high energy coasts although T. undulatus prefers 
shallower depths and is only found to a depth of lOm (Shepherd and Thomas 1989:561). It 
is a smaller species and has a maximum diameter of ?cm (Wilson and Gillett 1971:44). It is 
an opportunistic feeder and this generalistic behaviour extends its distribution as it enables T. 
undulatus to occupy a range of habitats (Underwood 1974:75). T. undulatus would thus 
have been more readily available for collection than T. torquatus because it occurs at 
shallower depths and in a wider range of littoral environments. 
T. undulatus has a relatively long breeding season (Underwood 1974:82). It spawns from 
October/November to May with a peak at the beginning. This species appears to accumulate 
mature individuals throughout the breeding cycle and mature shells are most common in 
October, just before spawning. This variability in population structure suggests spring was 
the most rewarding season for the collection of this species. 
The density of T. undulatus varies considerably between habitats on reef platforms both at a 
macro and a micro level (Worthington and Fairweather 1989:76). Water depth at low tide is 
the most significant predictor of animal density while the degree of algae cover and the 
abundance of Thais sp. which predate on T. undulatus are also important. Densities are 
highest in habitats where standing water is present at low tide but densities are greater in both 
"wet" and "dry" habitats if algal growth is abundant. This illustrates that on algae covered 
platforms high densities of T. undulatus would have been available for exploitation at low 
tide. Thais sp. are frequently found associated with Turbo shells due to their preference for 
similar habitats (Fairweather 1988:63) and this association would have enabled both species 
to be collected from the same locations. 
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Shells of different ages prefer different habitats and mean shell size is negatively correlated 
with densities. The large populations of T. undulatus found at lower levels (i.e. "wet" 
habitats) consist of smaller shells while the small populations on "dry" substrates tend to 
contain larger individuals. Areas depauperate in algae are also characterised by larger shells, 
possibly a reflection of their ability to remain attached to rock surfaces when exposed to the 
full force of wave action at high tide (Worthington and Fairweather 1989:76). This 
characteristic of T. undulatus populations has important implications for collection strategies 
as large shell size could compensate for relatively sparse populations with fewer shells 
required to meet the same meat quota. 
Local ecological data is available for turban shells from two studies conducted in South 
Australian waters. One of these, a survey of gastropods in a boulder habitat at West Island 
south of Adelaide, recorded information about the depth range, density and size range of 
both T. torquatus and T. undulatus (Clarkson and Shepherd 1985:40). T. torquatus was 
found at depths of between 1-4m, with a mean density of 1.1 shells/m2. The mean shell 
length was 4.3cm and the range 2.8-7.4cm. As expected, T. undulatus was found at 
shallower depths than T. torquatus but it was also found in deeper waters; the depth range 
was 0.5-5m. This contrasts with the more common situation where T. undulatus is found to 
prefer shallower waters than T. torquatus. T. undulatus was found at considerably higher 
densities than T. torquatus, with a mean density of 9.8 shells/m2. Size ranged from 2.6 to 
4.0cm long, with a mean length of 3.38cm. 
The other South Australian data for these species comes from one of the few intertidal 
surveys undertaken on the West Coast of the Eyre Peninsula, a study of the algal and 
seagrass ecology of Waterloo Bay at Elliston (Shepherd and Womersley 1981:351). T. 
undulatus was found to occur slightly further from the shore than T. torquatus (depth ranges 
cannot be indicated as no information about water depth is provided). This reflects the 
situation identified on West Island and once again contrasts with the more commonly 
accepted view of T. torquatus being the deeper water species. The density of T. undulatus 
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increased consistently as distance to shore decreased. Densities of 5 shells/m2 were recorded 
in areas furthest from the shore while this species attained a maximum density of 40 
shells/m2 at locations closest to the shore. By comparison, the density of T. torquatus 
remained consistently low across the entire transect. On average only 2.5 shells were 
recorded per square metre. Densities of both species were higher than those recorded during 
the survey near Adelaide with T. undulatus in particular being four times as abundant per 
square metre on the West Coast. This may reflect the greater productivity of the West Coast 
waters although the proximity to Adelaide of the West Island survey location may have 
influenced the densities of mollusc populations as they may have been subject to higher 
predation than the West Coast populations. 
Predation Patterns 
Both T. undulatus and T. torquatus shells were found on the West Coast sites; certain 
characteristics of the representation of these two species are interesting to note. Firstly, T. 
torquatus is considerably more common, occurring at twice as many sites as T. undulatus. 
This is in contrast to their natural frequency. T. undulatus occurs in a wider range of 
locations and is found more commonly at shallower depths than T. torquatus and would have 
been readily available for exploitation by coastal foragers. In contrast, T. torquatus 
populations generally consist of scattered individuals except in favoured habitats or perhaps 
during the breeding season (ie. summer). The preference shown by the West Coast groups 
for T. torquatus suggests shell size rather than resource abundance influenced collection 
patterns as this species is considerably larger than T. undulatus. 
A second characteristic of the turban assemblages was the above average size of the T. 
torquatus shells. The majority of shells in a natural population of T. torquatus are between 1 
and 4cm in height while the average height of the shells found on the West Coast sites was 
4.6cm. This indicates that people were collecting large individuals as well as the larger 
species. The range in height recorded for the cultural shell material, 3.6-9cm, also indicates 
the collection of large shells as 9cm is the maximum height recorded for natural populations 
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of this species. This preference for large individuals may also indicate why, despite the high 
density of T. undulatus found in shallow waters on this coast (i.e. 40 shellsJm2 at Elliston), 
the larger T. torquatus were preferred. 
The large size of the T. torquatus shells found on the West Coast sites may also reflect the 
choice of particular locations as size gradients exist within the Turbo populations. Large 
shells are located further up the shore in areas exposed at low tide. Although these 
populations are less dense than those which remain submerged, the large size of the T. 
torquatus shells found on the sites suggests that these more easily accessible populations 
were preferentially collected. It would appear that the occupants of the West Coast were 
collecting from the more exposed sections of the reef platform closest to the shore. 
The pattern of Turbo exploitation thus appears to reflect selective collection of these shells 
rather than maximum exploitation of the available resources. Selection favoured individual 
large shells which provided the highest return for energy expended. Despite T. undulatus 
being more common and exhibiting greater densities close to the shore, the larger T. 
torquatus was preferred. 
Whelks 
Thais orbita 
The whelk Thais orbita is a common predator living on rocky shores from the littoral zone to 
depths of lOm (Shepherd and Thomas 1989:594). T. orbita are highly mobile and this 
enables them to cluster around their prey (eg. turban shells) (Fairweather 1988:63). Their 
ability for such movement is not always utilised as they can withstand fairly high 
temperatures and long periods of desiccation and, if necessary, can remain above water at 
low tide for long periods (Phillips 1969:236) making them easy prey for coastal foragers. 
Thais movement is comparatively localised with the overall population on a single platform 
remaining relatively constant (ibid:244), indicating a degree of resource stability. Shells of all 
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sizes are found over a wide range of depths but some general trends have been identified. 
Smaller shells are more common closer to the shore while larger individuals tend to 
concentrate on the outer edge, perhaps taking advantage of accumulations of other shellfish 
such as ·limpets which may be present on the raised outer edge of reef platforms (ibid:234 ). 
Few large individuals are found within the intertidal zone and it is thought that large Thais 
may stay permanently submerged (Butler 1979: 187) although the exact proportion present in 
the sublittoral zone (and their growth rates) is unknown (Phillips and Campbell 1974:26). 
These animals start their life in the sublittoral zone, protected from the environmental stresses 
of the platform area, and therefore both very small and very large shells are present in the 
sublittoral. Growth rates are slow with individuals taking three years to reach maturity 
(Phillips 1969:262) and juveniles only join the reef platform population after 18 months to 
2.5 years growth (i.e. between 1-2cm) (Phillips and Campbell 1974:27). The average 
lifespan is 5 years with a maximum life expectancy of 19 years by which time these animals 
attain a height of 8cm (Shepherd and Thomas 1989:594). Juveniles are present throughout 
the year as a consequence of a continuous or multiple breeding seasons (Phillips 1969:252) 
and seasonal variations in the proportion of large shells present in Thais populations are 
unlikely. The availability of this shellfish species to collectors would therefore have been 
constant throughout the year. 
Mortality rates are high in this species with as much as 70% of the surviving population 
being lost each year (Phillips 1969:262). Mortality is not directly related to age and thus 
populations remain stable in terms of size and structure, an important characteristic when 
considering their potential as food resources, particularly given their characteristically slow 
growth rates. This stability is possibly due to the species' relatively high reproductive 
capacity and long life. In addition, the sublittoral population of mature Thais acts as a 
breeding reserve and buffer against unusually harsh shore conditions which may deplete the 
platform population (ibid:263). The ability of T. orbita populations to recover from 
catastrophic destruction has been recorded by Hodgkin (1959). He describes a Thais 
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population in south-western Western Australia which was subjected to massive destruction, 
making a complete recovery over a period of 2-3 years. This ability to recover from natural 
stress is important when considering these populations as potential food resources. Such 
recovery indicates that although subject to catastrophic destruction, Thais populations soon 
recover to become viable economic resources available for exploitation. It also suggests that 
Thais populations would be ~.ble to sustain a considerable degree of human predation, 
another factor supporting their suitability as food resources for coastal foragers. 
Predation Patterns 
The T. orbita shells found on the West Coast sites tend to occur in association with turban 
shells, particularly Turbo torquatus. Like these shells, the T. orbita are large individuals. 
They range in height from 4.3-9.5cm with an average of 6.7cm. This size range exceeds that 
provided for this species in published accounts which give the maximum height for T. orbita 
in natural populations as 8cm. This indicates the selectivity employed by people when 
collecting this species and reflects a similar collection pattern to that exhibited by the turban 
shells; the preferential collection of large individuals. The large size of the whelks found on 
the West Coast sites indicates an avoidance of the main body of the T. orbita population in 
favour of a small number of large individuals. As platform populations of T. orbita are 
characterised by relatively small individuals, the shells found on the West Coast sites may 
have been collected from the outer edge of the platform and adjacent sublittoral areas. These 
locations would have been most accessible to foragers during low tides around the new and 
full moons, and this may have been when most whelks were collected. 
Limpets 
Most of the limpets recorded on the West Coast sites are Patella laticostata. However another 
type of limpet, Scutus antipodes, was found at a few of the sites. This species is the largest 
of the keyhole limpets, attaining a maximum length of 8.3cm, and is commonly known as 
the elephant snail (Shepherd and Thomas 1989:41). S. antipodes lives in crevices or under 
boulders on moderate to high energy coasts at depths of up to 20m. By living in such 
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habitats and only emerging at night to feed this species would have been relatively 
inaccessible to collectors. 
Patella /aticostata 
The ecology of this species remains to be studied and only a small amount of information is 
available about its distribution and behaviour. In the absence of specific ecological data, 
general information for the genus Patella is used to provide an indication of the availability of 
this species for exploitation. 
Patella laticostata inhabits the lower littoral zone from southwestern Australia to Port Lincoln 
(Shepherd and Thomas 1989:550). The populations of P. laticostata on the West Coast of the 
Eyre Peninsula are amongst the most easterly examples of this species and its presence in 
South Australian waters has been ignored by some authors who have described it as 
"endemic" to Western Australia (Scheibling et al. 1990:647). 
P. laticostata is the largest Australian limpet and has been referred to as the "giant limpet" 
(Wilson and Gillett 1971:31), its relatively large flesh content making it particularly suitable 
for exploitation. It has a large conical shell and reaches a maximum size of l lcm (length) by 
8.2cm (width) by 4.7cm (height) (Shepherd and Thomas 1989:548). Like other species of 
Patella, overall shell shape may be influenced by position on the shore. Limpets living in the 
upper tidal zone tend to be taller and narrower than individuals living lower on the shore, an 
adaptation designed to minimize the effects of desiccation (Powell 1973:77). Such variation 
in shell shape may have influenced the amount of meat available from individuals located at 
different positions relative to the shore. However, as the taller shells are also narrower the 
amount of meat remains relatively constant. 
Limpets in the genus Patella generally feed on small species of algae and are characteristically 
mobile, often travelling up to l .5m in search of food but returning to their original preferred 
location on the rock surface (ibid:77). Movement is thus likely to be localised with the 
106 
position held by any one population remaining relatively constant. Juvenile limpets are 
limited to the lower littoral zone, moving upshore as they grow (Branch 1986:101). The size 
gradients across the shore which exist in these populations together with the stability of local 
populations enhances the exploitation potential of this species. 
The age range of limpets varies greatly between species, as do their growth rates. One Patella 
species for which data is available (P. vulgata) is found to grow fastest in its first year during 
which time it reaches sexual maturity and attains an average height of 2.89cm; average height 
after two years is 3.8cm, after three years is 4.8cm and after four years is 5.3cm with an 
estimated lifespan of 15 years (Powell 1973:77). This rapid early growth together with the 
long lifespan provides an ideal population for exploitation. 
Predation Patterns 
Only a few S. antipodes shells were identified on the West Coast sites, with roughly twenty 
recorded in cultural contexts on the entire coast. These shells were found scattered 
individually across deflated surfaces and were frequently associated with stone artefacts 
rather than other shell material. The limited presence of this species reflects its limited 
representation in the marine environment but also its relative inaccessibility to foragers. As S. 
antipodes prefers sheltered locations and only emerges at night to feed, more effort and some 
risk would have been required for its collection. Therefore despite its large size and 
corresponding large flesh content, this species was only exploited occasionally. The shells 
found on the West Coast sites exceeded the maximum size (ie length) generally recorded for 
this species (ie. 8.8cm cf. 8.3cm) suggesting individuals which were collected were selected 
because of their large size. 
In contrast to S. antipodes, the other species of limpet, Patella laticostata, was found at a 
relatively large number of the West Coast sites. The cultural material consisted of tall, narrow 
individuals; with an average height of 2.3cm (range l.4-5.6cm) and an average length of 
5. lcm (range 3.4-7crn) compared with the maximum dimensions recorded in natural 
107 
populations which are height-4. 7 cm and length-1 lcm. The shape of these shells suggests 
they were collected from the upper littoral zone as shells in this zone are characteristically 
narrower and talier than those located lower on the shore. The height of the limpets found on 
the sites exceeds the maximum height recorded in natural populations. Thus, while these 
shells are considerably smaller in length than would be expected, they may represent the 
largest individuals available. Being at the western edge of the distribution of this species, the 
West Coast populations of P. laticostata may be restricted in size. If this is the case this 
species reflects a similar collection pattern to that exhibited by the other molluscs exploited in 
this coastal area; the preferential collection of larger individuals. 
Abalone 
Five species of abalone are present in southern Australia; Haliotis laevigata, H. rubra, H. 
roei, H. cyclobates and H. scalaris (Shepherd and Thomas 1989:537). All of these species 
occur on the West Coast and two, H. laevigata and H. rubra, are commercially harvested. 
The quantity of these two species taken in West Coast waters represents 82% of the State's 
abalone haul (Glover and Olsen 1985: 172). Abalone tend to be gregarious and are generally 
found in clusters thus facilitating their commercial exploitation as well as their earlier 
collection by foragers. 
The five abalone species present on the West Coast occupy a range of habitats and occur at 
different depths, both in the littoral and sublittoral zones. This variability, together with other 
relevant ecological data is presented below to enable an assessment of the availability of these 
abalone species for exploitation. A limited amount of quantified data is available from 
Shepherd's work on West Coast abalone populations, principally at Elliston (Shepherd 
1975, 1986, Shepherd and Hearn 1983). 
Haliotis laevigata 
This is the largest species of abalone found on the West Coast. It reaches a maximum size of 
17.4cm by 12.9cm (diameter) by 6cm (height) (Shepherd and Thomas 1989:539). During its 
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first year H. laevigata reaches a mean length of 5cm, after three years mean length is 12cm 
and after five years mean length is 14cm (Shepherd and Hearn 1983:461). This species may 
live up to 15 years although natural mortality rates are high; 56% survival per year (Shepherd 
1986:295). Despite this, H. laevigata maintains population size and structure by its massive 
breeding abilities (Glover and Olsen 1985: 176). This ability to maintain a constant population 
would have limited the effect of human predation on this species and would have increased 
its potential as a food resource. 
Its large size makes H. laevigata an ideal shellfish for exploitation. Its early rapid growth and 
its potential to live for up to 15 years increases the suitability of this species for collection. 
However, the relative inaccessibility of the habitats it prefers would have reduced its 
exploitation potential. H. laevigata lives in two main types of habitat (Shepherd 1975: 1). It is 
found on gently sloping rock faces at depths of up to 30m, occurring most commonly in 
deeper water. H. laevigata is also found in rough water at the base of steep cliffs where it 
occupies depths of 10-25m. It is only when it occurs in shallower water in the former 
environment that it would have been available to foragers. 
Frequently H. laevigata are found to occupy crevices as these locations provide protection 
from predators such as stingrays and act as traps for the drift algae on which H. laevigata 
feeds (Shepherd 1986:301). This would have further reduced the accessibility of this species 
to collectors. However, smaller animals are dominant in crevice habitats, reflecting the 
enhanced habitation conditions provided by such locations as well as the need for larger 
animals to move away in search of food and to relocate due to the lack of space in crevice 
environments. Larger individuals are thus likely to have been more easily available for 
collection. Despite these variations in distributions within micro-habitants, H. laevigata, like 
other abalone species, is gregarious and such clustering would have provided increased 
opportunities for exploitation. 
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Haliotis rubra 
This is the other abalone collected commercially in the West Coast waters. It is smaller than 
H. laevigata, reaching a maximum size of 10.2cm by 7.5cm (diameters) by 4cm (height) 
(Shepherd and Thomas 1989:539). It has similar growth rates to H. laevigata and like this 
species many live for up to 15 years (Shepherd and Hearn 1983:461). Because of its size H. 
rubra would have provided a smaller reward for collectors but its relative accessibility due to 
its preference for shallower depths would have made it more readily available for exploitation 
than H. laevigata. H. rubra lives in caves, crevices or on vertical rock faces at depths of 1-
20m. In a study carried out in Waterloo Bay at Elliston this species was found in shallow 
water at densities of up to 6 animals/m2 (Shepherd and Womersley 1981:352). Its 
occurrence in dense clusters at shallow depths would have made it an easily accessible and 
abundant resource for the collector. 
Haliotis roei 
This species prefers shallower water than both H. laevigata and H. rubra and was therefore 
more readily available for exploitation. It is found in depths of up to 4m on high energy 
coasts where it occupies narrow rock crevices (Shepherd and Thomas 1989:540). This 
species reaches a maximum size of 9cm by 7 .2cm (diameters) by 3cm (height). 
Studies in Western Australia have shown thatH. roei exhibits rapid early growth, reaching a 
maximum diameter of 4cm in its first year, 6cm in its second year and 7cm in its third year 
(Keesing and Wells 1989:202). Size differences were identified between intertidal and 
subtidal populations, with subtidal abalone having faster growth rates and a larger maximum 
size. Such variation in shell size with depth has negative implications for the exploitation of 
this species as it means that only small shells were present in more accessible areas. 
Information derived from a survey of the West Coast H. roei populations (Branden and 
Shepherd 1984) suggests a different situation. On the West Coast H. roei was found both on 
granite rock outcrops and limestone reef platforms, but was most common on the latter 
110 
substrate in locations of low to moderate exposure to the prevailing swell (ibid:3). It was 
found at shallow depths on many wave-cut platforms and up to depths of 4m in Clare Bay. 
In contrast to the data recorded in Western Australia, large individuals were most common in 
shallower water; animals more than 6.5cm in diameter were rarely found at depths of over 
2m. 
During the survey of the West Coast H. roei populations the most abundant beds were found 
in Venus Bay, Clare Bay and offshore from Yanerbie Sandpatch, near Streaky Bay (ibid:4). 
Overall, the size of the individuals recorded tended to be towards the maximum end of the 
size range for this species, with mean size ranging from 6.73cm to 8.77cm. In a survey 
carried out at Waterloo Bay near Elliston, high densities of H. roei were recorded in crevices 
in the intertidal zone with as many as 20 individuals found within one square metre 
(Shepherd and Womersley 1981:351). This information indicates the presence of extensive 
populations of large H. roei on the West Coast. 
Haliotis cyclobates 
This species occurs in sheltered bays where it is found epizoic on Pinna bicolor in or near 
seagrass beds (Shepherd and Thomas 1989:539). It occurs from low tide level to depths of 
15m and reaches a maximum size of 8.4cm by 6.6cm (diameters) by 3.3cm (height). Its 
occurrence at shallow depths in intertidal areas would have made it accessible to foragers. 
Haliotis scalaris 
This is the smallest abalone species found on the West Coast, exhibiting a maximum size of 
6.5cm by 5.5cm (diameter) by 2.0cm (height) (Shepherd and Thomas 1989:540). It lives 
under boulders or in narrow crevices both in rough water and on sheltered coasts and is 
found at depths of up to 50m. Despite its ability to inhabit a wide range of water depths, this 
species is common in the intertidal zone and would have been accessible to foragers. 
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Predation Patterns 
All five abalone species were found on the West Coast sites, either amongst composite 
scatters of midden material or in association with stone artefacts, indicating that people used 
the entire range of abalone available. At many sites, the presence of abalone is only indicated 
by small fragments of shell which are unable to be identified to species level. However, from 
the data recorded at the sampled sites it appears that H. laevigata and H. rubra, despite their 
occurrence in relatively inaccessible locations, were the most commonly exploited abalone. 
These are the two largest species and their preferential collection again suggests the selection 
of large shellfish. This is reinforced by the virtual avoidance of all of the smaller species (H. 
roei, H. cyclobates and H. scalaris). 
A comparison of the size range of the H. laevigata shells present on the West Coast sites with 
natural growth rates for this species gives an indication of the section of the population being 
exploited. The cultural shell material exhibited a broad size range from 4. lcm to 21.2cm in 
maximum diameter. This species attains a diameter of 14cm after five years growth but 
growth rates decrease with age (i.e. between their third and fifth year individuals only grow 
2cm). Some of the H. laevigata shells found on the sites represent individuals around 15 
years old (ie. the maximum end of the population) but the average size of the cultural shell 
material is 9cm suggesting that individuals younger than 2 years were most commonly 
exploited. 
The H. rubra shells found on the West Coast sites represented the upper end of the size range 
for this species and some were larger than the maximum size normally recorded for this 
species. The cultural shell material exhibited a range in diameter of 4.7-13.lcm, with an 
average of 7 .3cm, while 10.2cm is the maximum diameter generally recorded in natural 
populations. 
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4.4.2 Fish, sea birds and marine mammals 
Fishing does not appear to have been a prominent subsistence activity in this coastal region 
despite the abundance of fish available. The archaeological evidence indicates the limited 
exploitation of a restricted range of species and there are few historical observations of 
fishing on the West Coast. Fishing techniques were relatively unspecialised. Technological 
innovations developed in other coastal areas, such as net fishing and hook and line fishing, 
were absent and people appear to have relied upon the use of crude spears to catch fish 
trapped in natural rock pools. This indicates the lack of emphasis placed on fishing in this 
coastal region and suggests fish made only a minimal contribution to the subsistence 
economy. 
Other resources such as sea birds and marine mammals also remained virtually untapped. 
Historical references to the use of these resources are sparse and the archaeological evidence 
reflects only minimal use; only a couple of birds and a single seal were represented in the 
archaeological record. Despite the presence of seal colonies both on the mainland and 
adjacent islands the systematic exploitation of seals recorded elsewhere along the southern 
Australian coastline did not occur on the West Coast. The abundant sea bird resources 
remained equally untouched. Watercraft, used in other southern coastal areas to access the 
sea bird and marine mammal populations on offshore islands, are not recorded on the West 
Coast. Here birds, seals and whales seem only to have been occasionally scavenged from the 
beach. There is no evidence to indicate more extensive use of the seal and sea bird colonies. 
4. 5 Comparative marine exploitation on the West Coast 
The West Coast is characterised by a highly productive marine environment. The historical 
development and contemporary use of this coastal region provides a good comparative 
indication of this richness. From the earliest days of European settlement the extent and 
diversity of the marine fauna inhabiting the West Coast waters was recognised and marine 
industries have played an important role in regional development. Port Lincoln was highly 
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favoured as the site for fust settlement in South Australia because of the richness of marine 
life in the surrounding waters: 
T~e facilities afforded for the whale fishery are great .. . Seals are very 
numerous. Many of the fish of Europe also abound in perfection (South 
Australian Gazette and Colonial Register, June 18, 1836). 
These marine resources were seen as providing the opportunity for the establishment of an 
export trade upon which the developing colony could rely. Despite the rejection of Port 
Lincoln in favour of the present day site of Adelaide, the marine resources of the Eyre 
Peninsula's West Coast contributed significantly to the development of the State's economy. 
Whalers and sealers, operating out of bases on Kangaroo Island and Port Lincoln, exploited 
the sea mammal resources and short-term whaling stations were set up at several locations on 
the West Coast (eg. Fowlers Bay and Point Brown). By the latter part of the nineteenth 
century these sea mammal population had become depleted and attention was shifting 
towards the development of other marine based industries. One of the earliest was the oyster 
industry which operated at Port Lincoln and adjacent bays during the 1940s (Wallace-Carter 
1987:42). Since this time marine based industries on the West Coast have passed through 
many stages of development. Today they continue to make a significant contribution to the 
State's economy and the waters surrounding the Eyre Peninsula are recognised as the most 
productive in South Australia. Of the State's nine most important fisheries, seven have 
highest yields in the waters off the Eyre Peninsula; king prawn, bluefin tuna, whiting, 
abalone, garfish, snapper and salmon fisheries (Glover and Olsen 1985:172). 
The same resources were available to the original occupants of the West Coast, yet these 
coastal foragers seem to have largely ignored them. Only limited use was made of the 
abundant shellfish, fish, bird and mammal resources of the ocean. There are several 
distinctive features about the pattern of shellfish exploitation reflected in the archaeological 
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record which help to identify the contribution made by littoral resources to this subsistence 
strategy. 
The most obvious feature is that a limited range of species were exploited. Although 
numerous gastropods and bivalves were found on the sites few species were represented by 
more than a single shell or a couple of fragments. Periwinkles were the only shells collected 
with any intensity although even these were restricted to small surface scatters. Of the two 
common species, Nerita atramentosa and Austrocochlea constricta, the more accessible N. 
atramentosa was preferentially exploited. This species occurs in more exposed locations than 
A. constricta and its preferred collection indicates that people were choosing to exploit the 
most readily available shellfish resources. N. atramentosa also occurs in increased densities 
high up on the shore in sheltered locations and these relatively dense populations appear to 
have been exploited, again indicating the preferential use of the most abundant shellfish 
resources. 
Another feature of shellfish exploitation on the West Coast is the selective collection of large 
shellfish. In addition to discrete clusters of periwinkles, individual large gastropods were 
found on the archaeological sites The preference for large molluscs is best illustrated by the 
pattern of turban and abalone exploitation. In relation to turban shells the larger Turbo 
torquatus were preferred over T. undulatus despite the tendency for the smaller species to 
occur in a wider range of locations and at shallower depths. Similarly, the two largest 
abalone species, Haliotis laevigata and H. rubra, were preferred over the smaller H. roei, H. 
scalaris and H. cyclobates although they occur in deeper water and were thus relatively less 
accessible. This suggests that larger species were preferentially collected over smaller, 
relatively accessible species. 
As well as preferring large species within each genus, the coastal foragers on the West Coast 
selected large individuals within each species. In some species, such as T. torquatus, large 
individuals occur at shallower depths and were therefore more easily accessible, but large 
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individuals such as the whelk, Thais orbita, were also collected from the lower littoral zone, 
presumably during lower tides. The preferred collection of these large individuals, despite 
their relative inaccessibility, and the virtual avoidance of the majority of the Thais population, 
shows that people were targeting larger shellfish and seeking optimal returns for minimal 
effort. 
In summary, the shellfish collection patterns reflected in the West Coast archaeological 
record can be characterised as selective and non-intensive; a limited range of species were 
exploited, with large species and, more specifically, large individuals targeted. This 
collection strategy was neither generalised nor opportunistic. The main body of the shellfish 
resources available on this coast remained unexploited and species commonly exploited in 
other coastal areas were largely ignored. Gastropods such as turbans, abalone and the whelk, 
Thais orbita, were only selectively exploited on the West Coast and bivalves commonly 
exploited elsewhere such as oysters and mussels were rarely collected. These predation 
patterns point to the minimal use of shellfish and, given the limited use made of other sea 
foods such as fish, sea birds and marine mammals, indicates that the littoral zone was 
relatively unimportant to the inhabitants of this coastal region. 
4 . 6 Post-depositional factors 
Post-depositional influences may bias the preservation of midden material (see Bailey 1983). 
Although mollusc shells are highly visible and durable compared with most food debris they 
are not immune to environmental decay. The West Coast is a highly erosional environment. 
Strong winds, low rainfall and seasonally intense heat characterise this landscape. Because all 
evidence of occupation is exposed on this coast, environmental processes of decay may have 
reduced the quantity of archaeological material visible. Similar environmental conditions 
characterise the coastline around Esperance in southwestern Western Australia and Dortch and 
others (1984:98) consider that weathering, both chemical and mechanical, and the unstable 
dune terrain "may well have caused the loss of much primary evidence for mollusc collection 
in this region". 
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Undoubtedly weathering caused by factors such as sand blasting, exposure to solar radiation 
and high desiccation rates has affected the preservation of shell material on the West Coast 
and some midden material has been obscured by sand movement. However, several 
characteristics of the archaeological record suggest that loss of material through environmental 
decay has been minimal. 
Firstly, the predominance of carbonate in this coastal environment would have provided 
favourable conditions for shell preservation as it causes shell material to harden through 
calcification. The fossilised periwinkles found at the Granites site provides an example of this 
(see Section 2.4, Chapter 2). The influence of carbonate is also demonstrated by the 
discovery on this coast of intact bivalves (non-cultural) encased within calcarenite deposit 
which have been dated to 42,300 +/- 3000-2200 years B.P. (Short et al. 1986b: 135). 
The limited influence weathering processes have had is also demonstrated by dates obtained 
for several of the discrete shell clusters found on the West Coast which indicate they have 
maintained their spatial integrity for nearly 7000 years (see Section 2.4, Chapter 2). 
Periwinkle clusters at both the Granites site (6940 +/- 70 B.P.) and the Acraman Creek Ridge 
Site (6760 +/- 150 B.P.) are no smaller and no less dense than the clusters at the Point Brown 
site which have been dated to the last 600 years (between 540 +/- 60 B.P. and 580 +/- 100 
B.P.). At all three sites the shell scatters measure less than 100 sqm and represent no more 
than 300 shells. As well as not having decayed, the 7000 year old middens have retained their 
spatial patterning. All of the discrete periwinkle clusters, including those found at both 
Granites and Acraman Creek, are deflated to a single lens but exhibit a roughly circular 
distribution suggesting they are small eroded shell heaps reflecting individual collection 
events. 
It has been proposed, nevertheless, that a critical mass of shells is required before shell 
material will be preserved (Bailey 1983:567, Dortch et al. 1984). Dortch and others have used 
this to explain the paucity of midden material found in southwestern Western Australia. Their 
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view is that as the southwest appears to have been characterised by low intensity mollusc 
exploitation there is less likelihood of shells being preserved; "the fewer the shells collected, 
the less likelihood of their being preserved" (Dortch et al. 1984:98). The small size of the 
middens produced is considered to have made them more vulnerable to erosion. The 
archaeological implications of this reasoning are fairly obvious; where limited use was made 
of shellfish resources there will be little evidence of shellfishing in the archaeological record. 
Either way, the argument of 'critical mass' points to minimal use of the sea. 
On the basis of the archaeological evidence it appears that the West Coast cultural shell 
material has not been eroded, that calcification has enhanced the preservation of midden 
material and that the shell scatters, although deflated, have not suffered major lateral 
movement over the last 7000 years. If one accepts that the effect of post-depositional 
processes on sites immediately on the coast has been minimal, then it is logical to assume that 
the effect on sites set back from the shoreline would have been even less. Obviously such 
sites have been more protected from the erosional forces which may destroy sites on the 
immediate foreshore. Thus the absence of molluscan remains from the larger sites located 
behind the coastal strip is considered to relate to subsistence patterns rather than destructive 
processes of post-depositional decay. Overall, there is strong evidence to suggest that 
weathering has had only a minimal effect on the West Coast shell deposits. 
While there are many differences between the West Coast sites and those recorded in other 
coastal areas in terms of extent and content, the density of sites on the West Coast is 
comparable to that recorded in other coastal regions. The average site density for the entire 
stretch of coastline investigated was 0.7 sites/km (see Table 1.2, Chapter 1), but densities of 
between 4 and 8 sites/km were recorded in many areas on this coast. These are similar to site 
densities recorded in some of the richest archaeological landscapes in south-eastern Australia. 
For example, at Pambula Lake on the far south coast of New South Wales Sullivan (1981:84) 
recorded 6 sites/km while elsewhere on the south coast Attenbrow (1982) recorded an 
average density of 3.3 sites per kilometre. Further north at Jervis Bay site densities of 
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between 4 and 8.7 sites/km have been recorded (Cane 1988:7). While it is recognised that 
there are many factors, both behavioural and environmental, that influence site densities the 
similarities between these figures and those recorded on the West Coast can be used in 
general terms to suggest that site loss through erosion has been no greater in this area than in 
other coastal regions. 
4. 7 Resource accessibility 
Another way in which the West Coast environment may have influenced the archaeological 
record is by having discouraged use of the sea. Perhaps the exposed nature of the West 
Coast, particularly the rough seas, deterred people from exploiting the littoral zone. This is 
considered to be highly unlikely given the evidence from other coastal areas. Although much 
of the West Coast is fairly rugged and exposed to the predominant westerly swell, most tidal 
platforms are easily accessible at low tide. Occasionally storm surges would have hindered 
shellfish collection but the West Coast littoral zone is no less accessible than other high 
energy rocky shores along Australia's southern coastline. Tasmania provides a useful 
comparison. Here a well developed marine based economy is documented despite the cold, 
windswept character of much of the coastline. Robinson's (Plomley 1966:79) early 
observations of women collecting shellfish illustrate the competence and willingness of these 
coastal people to enter even deep water to procure molluscs (see also Hiatt 1969). This, 
together with the development of marine technology designed to increase the resource 
potential of coastal environments, illustrates that if people wanted to use the sea they did so 
irrespective of the conditions; sea temperature, wave energy and wind strength did not deter 
them. 
In any case high energy rocky shores were not the only littoral zones available for exploitation 
on the West Coast. One third of the West Coast consists of low energy bays (see Section 1.2, 
Chapter 1) inhabited by a diversity of molluscs suitable for consumption (see Section 4 .1, 
Chapter 4). Therefore, if one were to propose that rough seas stopped people using the coast 
one would be inclined to_ expect that most of the West Coast midden material would be found 
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in low energy environments. However the opposite is true; only 39% of sites are located in 
low energy environments (10% in bays and 29% on low energy rocky or sandy shorelines), 
while 61 % are located on high energy exposed coasts - 36% on rocky shores and 25% on 
sandy shores (see Table l, Appendix I). This indicates that rocky shores were actually 
preferred collection locations and suggests that rough seas and exposed rock platforms did 
not inhibit shellfishing. 
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CHAPTER 5 
CULTURAL CONSIDERATIONS 
Having demonstrated that the West Coast environment is rich in marine resources, that the 
West Coast archaeological record is not a product of post-depositional influences, and that 
environmental constraints did not restrict people's use of the sea, then other cultural 
explanations need to be considered to explain the subsistence strategies which operated on the 
West Coast. A number of issues relating to the cultural character of these coastal people are 
relevant here. These include social, demographic, economic and technological factors. 
Population and subsistence strategies will be discussed first. 
5 .1 Population 
Throughout the Australian archaeological literature, use of sea foods has been linked with 
population levels. This issue has been addressed in considerable detail in relation to the New 
South Wales south coast. Evidence from this region will be presented here in order to develop 
a comparative discussion with which to contrast the West Coast situation. 
Numerous sites have been excavated on the New South Wales south coast and trends have 
been identified in Holocene subsistence strategies. At a general level the archaeological 
evidence indicates a shift from the exploitation of a restricted range of species during the late 
Pleistocene and early Holocene to a more varied subsistence economy which included the 
increased use of estuarine and marine environments. These changes in subsistence focus are 
considered to be paralleled by changes in population levels. The archaeological data has been 
interpreted as indicating an increase in population levels throughout the Holocene, particularly 
following sea-level stabilisation around 6000 B.P., with significant increases post 4000 B.P. 
(Hughes and Lampert 1982:26). 
Evidence from two Pleistocene sites excavated on this coastline, Burrill Lake (Lampert 
1971a) and Bass Point (Bowdler 1970), has been interpreted as indicating low occupation 
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intensity during the Pleistocene and early Holocene (Hughes and Lampert 1982:16). During 
this period subsistence strategies focused on a limited range of resources and only minimal 
use was made of the sea. This is not surprising given that at this stage these sites were located 
inland from the coast. As the sea approached its present level, the intensity of occupation at 
these sites, measured by the rate of sedimentation and changes in artefact totals within the 
sites, has been interpreted as increasing (ibid: 18). Other sites also became occupied for the 
first time. Occupation intensity is considered to have continued to increase after sea-level 
stabilised, with a steady increase from 6000 B.P. to 4000 B.P. and a marked increase around 
3000 B.P .. By 3000 B.P. the number of sites occupied along this coastline had also 
increased considerably and this has been interpreted as further evidence of population 
increase. 
Diversification in subsistence strategies also characterised this period. By the latter part of the 
Holocene the occupants of Burrill Lake and other sites such as the Currarong shelters had 
developed a wide ranging mixed economy interpreted as being strongly orientated towards the 
"rich dependable resources of the sea-shore" (Lampert 197 la:64). Evidence from Burrill Lake 
suggests that subsistence activities focused on the estuarine shellfish available in the adjacent 
lake (Lampert 1971a: 12) while at Currarong a wide range of littoral and marine resources 
were exploited including sea birds, fish, marine mammals (seals and whales), shellfish and 
crabs (ibid:57). 
Recently occupied sites illustrate the coastal orientation of late Holocene subsistence 
economies. At Durras North rockshelter, where basal occupation dates to 480 +/- 80 B.P. 
(Lampert 1966:94), subsistence strategies focused on the exploitation of fish, shellfish and 
marine birds (Lampert 1971b:121). This site also indicates the use of new fishing technology 
such as shell fishhooks and multi-pronged barbed spears. The development of specialised 
fishing equipment enabled littoral resource use to be intensified by increasing the extractive 
efficiency of fishing practices, and fishhooks have been used as archaeological indicators of 
this intensification (Bowdler 1976:255, Flood 1983:212, Sullivan 1987:105). These tools 
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appear in south coast archaeological deposits over the last 1000 years; the earlier presence of 
stone implements described as fishhook files which are considered to have been used in the 
manufacture of fishhooks may date the introduction of this technology to 2000 years B.P. 
(Sullivan 1987 :98). Regardless of the precise timing of the introduction of fishhooks, the 
evidence points to the development of hook and line fishing sometime between 1000 and 
2000 B.P .. This technological innovation is part of the development of more specialised 
coastal subsistence strategies during the latter part of the Holocene. 
The pattern of shellfish exploitation on the New South Wales coast also reflects the expansion 
of the resource base during the late Holocene. Primarily an increasingly wide range of species 
were collected from more varied and widely dispersed inter-tidal environments (Lampert 
1971a:61). The pattern of shellfish exploitation exhibited by the Currarong shelters provides an 
example of this. The earliest occupants of these sites gathered locally available estuarine 
shellfish but over time more shellfish were brought from further away with species derived 
from the open coast making up one-third of the shells in the upper layers of the deposits. In 
addition, Lampert (1971a:61) identifies a change in the dominant estuarine species (from rock 
oysters to mud whelks) around 1500 years B.P. and this is thought to reflect over-exploitation 
of the local rock oyster population, indicating the intensity with which shellfish were collected. 
It should be noted, however, that others have interpreted this change as a response to altered 
resource availability brought about by local environmental changes (White and O'Connell 
1982:145). 
The development of specialised coastal economies in south-eastern Australia has been linked 
to the population increases which occurred during the Holocene. A relationship between 
population increase, increased marine productivity and increased extraction efficiency has 
been proposed (Lampert and Hughes 1974, Hughes and Lampert 1982). The increased 
availability of littoral resources following the mid Holocene sea-level stabilisation is 
considered to have provided increased exploitation opportunities which enabled populations 
to expand (Lampert and Hughes 1974:232). This is used to explain the increase in the number 
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of sites and the occupation intensity within sites between 6000 and 4000 B.P .. More recent 
population increases have been linked to the development of a more efficient technology 
which enabled the more intensive and wide-ranging exploitation of coastal resources (Hughes 
and Lampert 1982:26). 
By comparison, the evidence from the West Coast suggests a different situation. The 
ethnographic information indicates population densities were sparse on this coast, some 10 to 
20 times lower than in other coastal areas (see Section 3.2, Chapter 3). Although limited, the 
ethnographic evidence suggests that water availability strongly influenced settlement patterns 
and resulted in low population densities (see Section 3.3, Chapter 3). In much of arid 
Australia populations were sparse because of limited water resources (see Birdsell 1953, 
Long 1971, Cane 1990), and a similar situation appears to have existed on this arid coastline. 
It is proposed that the low population levels which characterised the West Coast played an 
important role in the development of local subsistence strategies. It would seem feasible that if 
population densities were low, the impact of these coastal foragers on the environment, 
specifically the sea, is also likely to have been low. That is, if there were not many people to 
feed, then only minimal amounts of food need be gathered to feed them. As a consequence, 
the archaeological record of that food collection and consumption will be equally limited. In 
fact, the evidence presented so far in this thesis suggests a minimal yet highly selective use of 
littoral and marine resources. 
5. 2 Foraging strategies 
The selective use of resources is best seen in relation to mollusc collection (see Section 4.4, 
Chapter 4). The biggest, often less easily accessible shellfish were collected. Large turbans 
were preferred over smaller turbans; large abalone were preferred over smaller species; and 
large individual whelks were also selectively exploited. The large whelks and the larger 
abalone species inhabit deeper water and would have been collected at low tide. This 
exploitation pattern suggests smaller shellfish, available more easily (ie. at shallower depths) 
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were avoided. This selection of large shellfish is reminiscent of the optimal exploitation 
strategy defined by Anderson (1981:131) in relation to rocky shores; "the most simple and 
flexible of such [optimal] strategies would be for the collector to disregard all other factors 
except individual [shell] size". Whether the West Coast exploitation patterns can be viewed as 
classic optimal foraging (see Jochim 1976. Winterhalder and Smith 1981) is open to debate 
but they certainly reflect a highly selective pattern of shellfish collection which is consistent 
with people choosing to maximize their return for the amount of effort expended. 
An obvious contradiction to this selective gathering strategy is the evidence for periwinkle 
collection. Periwinkles are small and yet were the only shells found in clusters; the larger 
gastropods being scattered individually across the sites (see Section 2.5, Chapter 2). While 
this does not signify the large-scale collection of periwinkles, as the clusters are only small 
and lack depth - they generally represent at most 300 shells (see Section 2.3, Chapter 2), their 
collection contrasts with the overall tendency for larger shellfish to be collected. Several 
points are relevant here to explain this apparent anomaly. Firstly, the periwinkles found on 
the West Coast sites tend to be uniformly sized and represent adult shells (see Section 4.4.1, 
Chapter 4 ). This indicates that people were collecting larger individuals of this species even if 
they are still smaller than other species which were not exploited ( eg. some abalone and 
turbans). Secondly, periwinkles seem not to have been a highly ranked food resource in other 
coastal areas. Their small size is likely to have made them one of the lower order shellfish; a 
low return was achieved for the effort expended. However they were easy to collect and 
perhaps this provides the clue to their presence on the West Coast sites. 
It is possible, for example, that these shell scatters represent the remains of children's 
collection events. The shell clusters are small, often only consisting of the equivalent of a few 
handfuls of periwinkles. Children may have collected these shells from exposed rock surfaces 
adjacent to the beach, taken them back to camp and prepared and eaten them as part of 
domestic games or merely as snacks. This is consistent with Meehan's (1982, 1988) 
observations of contemporary coastal foraging patterns in Arnhem Land. She describes how 
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"those [dinnertime camps] used by children usually lay adjacent to a home base and contained 
the remains of shellfish collected from the normally pleasant upper reaches of the intertidal 
zone" (Meehan 1988:174). Similar activities may explain the small periwinkle scatters found 
on the West Coast. 
However, periwinkles are the most consistent shell species found on the West Coast sites and 
small clusters of periwinkles are the main deposits of shells. It seems unlikely that the greater 
part of the archaeological record of shellfishing is the product of children and yet the 
ethnographic evidence presented by Meehan encourages this interpretation. Even if not 
produced by children, the periwinkle clusters are unlikely to represent mainstream subsistence 
activities because of the small amounts of food they represent. More likely, is the possibility 
that they represent supplementary or snack foods collected during the course of the foraging 
day. These shellfish were readily available regardless of the tidal regime because of their 
position high up on the shore. It is possible that periwinkles were collected by people 
remaining at camp, probably older women and children, while the rest of the foraging group 
participated in more routine subsistence activities such as the gathering of plant foods and the 
hunting of small animals. The periwinkle clusters may represent the incidental by-product of 
· other more important subsistence activities on this coast. 
The minimal nature of West Coast shellfish exploitation is reinforced by information derived 
from contemporary hunter-gatherers. Shellfish collection activities recorded in coastal 
Arnhem Land provide an indication of the scale of behaviour the West Coast periwinkle 
scatters represent. Meehan (1975: 167-168) observed a group of three or four women and 
children collecting shellfish away from the main camp and after occupying a site for about an 
hour they left a 12m by 7m shell scatter. On another occasion 15 people occupied a location 
for three hours and produced a series of shell heaps and hearths covering an area of 1 lm by 
7m. These examples describe the formation of sites of a similar scale to those found on the 
West Coast and indicate that the West Coast shell deposits represent the remains of brief 
collection events involving small groups of people. Even the most extensive littoral 
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assemblages contain at the most four discrete shell scatters, the largest measuring roughly 
lOm by lOm. On the basis of the ethnographic evidence these deposits represent, on average, 
about one hour's collection by three or four people, or a total of 16 hours of shellfish 
collection. Many sites contain only one small shell cluster and therefore represent less than 4 
hours of shellfish collection indicating the limited nature of shellfishing on this coast. 
Similarly, the single gastropods, despite their large size and relatively large food content, do 
not correspond to major collection events. The occasional exploitation of individual large 
molluscs, like the use of periwinkles, reinforces the minor role shellfish played in these 
coastal subsistence strategies. Shellfish were used sporadically to provide the occasional 
single meal. Collection patterns observed amongst contemporary coastal foragers in Arnhem 
Land illustrate how large shellfish are collected incidentally during other foraging activities; 
for example, men sometimes pick up individual large shellfish on the outer edge of the low 
tide as they fish (Meehan 1982: 111). A similar situation may have existed on the West Coast; 
the occasional large gastropod being collected from rock platforms adjacent to campsites or 
from other, more distant locations as people moved along the coast during the course of the 
foraging day. 
These exploitation patterns indicate the minimal use made of sea foods by the occupants of the 
West Coast. Incidental use was made of shellfish with periwinkles and single large 
gastropods being collected sporadically. People occasionally scavenged sea mammals and 
birds found washed up on the beach or caught fish trapped in natural pools, but the 
technological innovations identified in other coastal areas were absent. No attempt was made 
to exploit the seal and bird colonies present on this coast and on adjacent islands. 
Instead, as the archaeological evidence from two of the West Coast sites indicates (Long 
Beach and Y anerbie ), a wide range of terrestrial resources including wallabies, emus, 
bettongs, bandicoots, possums, quolls, dunnarts, reptiles and rodents were consumed by 
these coastal foragers (see Section 2.3, Chapter 2). Small marsupials dominate the faunal 
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assemblages at both sites and appear to have been the most commonly exploited terrestrial 
animal resources. At most of the West Coast sites this dietary information has been lost 
because of poor preservation conditions. The Long Beach and Y anerbie sites provide an 
example of the material once present at many of the larger sites and indicate the terrestrial 
focus of subsistence strategies on this coast. This is supported by the ethnographic evidence 
which also points to the importance of terrestrial resources to these coastal groups (see 
Section 3.4, Chapter 3). In contrast, sea foods appear to have made no more than a minor, 
irregular contribution to the subsistence economy. The Holocene intensification of littoral and 
marine resource exploitation identified in other coastal areas seems not to have occurred on 
the West Coast. This, together with the environmental aridity and sparse population on this 
coast, distinguishes these coastal people from other late Holocene coastal foragers. 
5 . 3 Cultural affiliations 
The archaeological record points to the dominance of desert influences on the West Coast. 
Desert culture seems to pervade both the ethnography and the archaeology. Berndt 
( 1959: 104) links the Wirangu, the dominant group in this coastal area, with the neighbouring 
Western Desert groups (see Section 3.1, Chapter 3). Several pathways leading inland from 
the West Coast, from one water source to the next, are well documented (Johnston 1941:42) 
and the Wirangu are recorded as travelling up to three or four hundred kilometres from the 
coast to attend ceremonial gatherings with desert groups. These coastal people visited inland 
locations such as Ooldea soak to meet up with desert groups fyom throughout western South 
Australia (Bates 1920, Berndt 1941:4; see discussion by McBryde 1991). Movement was 
predominantly inland and there are no records of their travelling equal distances east or west 
along the coast. Such occasions provided opportunities for the Wirangu to participate in 
reciprocal exchanges with the desert dwellers. Coastal produce such as string spun from 
wombat fur, feather ornaments, ochre, tektites (believed to be "magic stones") (Bates 
1920:77) and perhaps molluscs as Bates suggests (Bates 14/XX/13:418) were traded for 
desert items, particularly native tobacco and the fine-grained siliceous stone materials 
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unavailable in coastal districts (Bolam 1923: 15, Johnston 1941:40, Johnston and Cleland 
1934:278-282, Berndt 1941:3). 
The archaeological record reflects these desert affiliations (see Section 2.2, Chapter 2). 
Artefact assemblages indicate a technological tradition reminiscent of Western Desert 
technologies; adzes, the main woodworking tool in the northern desert areas are present as are 
points, another artefact type identified as restricted to the arid zone (Gould et al. 1971, 
O'Connell 1977, Campbell 1960). The raw materials found on the West Coast sites are also 
derived from desert areas; a range of fine-grained siliceous materials were traded into this 
coastal region from the north, and flint was traded from the Nullarbor Plain. 
These stone materials and tool types are characteristic of desert assemblages. As well, their 
distribution closely reflects the territorial division identified anthropologically between the two 
major West Coast groups, the Wirangu and the Nauo (see Section 3.1, Chapter 3; Elkin 
1931:50-51, Tindale 1974:213,219). Desert toolkits were identified at sites throughout 
Wirangu territory (from Fowlers Bay to Streaky Bay). In the StreakyNenus Bay area there is 
a noticeable change in the character of the assemblages; the raw materials from which the 
artefacts are made, the typology and morphology of the artefacts, and the overall 
technological character of the assemblages all vary and this corresponds with the boundary 
between the Wirangu and the Nauo (who occupied the southern shores of the Peninsula). To 
the west assemblages reflect desert connections while to the east/south-east assemblages 
consist primarily of undiagnostic artefacts made from local stone materials. The Nauo were 
affiliated with the Pangkala and the Lakes groups to the north-east and had little if any contact 
with the Western Desert groups (Elkin 1931:51-52). The absence of exotic stone materials 
and implements characteristic of desert toolkits reflects these cultural affiliations and suggests 
the Nauo were excluded from the exchange networks which influenced the character of the 
artefact assemblages along much of the West Coast. 
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Both the archaeology and the ethnography therefore indicate that connections existed between 
the people living on the West Coast and adjacent desert groups. The evidence suggests that 
the cultural character of these coastal people was strongly influenced by their association with 
their inland neighbours and points to the presence of a desert culture on the coast. Not 
surprisingly, the West Coast has many geographic similarities with other arid zones (see 
Section 1.2, Chapter 1). It is characterised by low rainfall and high evaporation rates and 
water is restricted to limited soakages, springs, ephemeral rockholes and a few permanent 
wells (Laut et al. 1977, Schwerdtfeger 1985, Shepherd 1985). The plant and animal foods in 
this coastal region are similar to those found in other arid zones; small marsupials and 
reptiles, and a range of fruits, tubers and seeds (Lange and Lang 1985, Watts and Ling 
1985). It is therefore not unexpected that these coastal people possessed technological, social 
and economic characteristics similar to those of desert dwellers. 
5. 4 Conclusion 
The information presented in the preceding section indicates that there are two striking 
features of the West Coast people which sets them apart from other Australian coastal groups, 
especially those who lived on the east coast. The first distinctive characteristic of these coastal 
people is their sparse numbers. Population densities on the West Coast were far lower than in 
other coastal areas. The second is that from all accounts it appears that they were a desert 
culture living in a coastal environment. This is reflected archaeologically in the technological 
tradition operating on this coast. The typology of the stone toolkit indicates the desert 
influence. It is characterised by desert tools (such as adzes and points), made from a range of 
stone materials derived from the desert. The desert connection is indicated ethnographically 
by the trade routes, exchange networks and ceremonial, linguistic and kinship associations 
which existed between these coastal people and inland desert groups. 
The economic manifestation of these cultural and demographic characteristics was a 
subsistence strategy orientated towards the exploitation of terrestrial resources. A diversity of 
plants, animals and birds were exploited but only incidental use was made of the sea. If one 
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had to characterise these people based on the archaeological and ethnographic information 
available they would appear to be desert people living on the coast; with their backs to the sea. 
Their traditions seem to reflect a desert culture but equally populations seem to have been so 
sparse that perhaps they never exceeded the optimal biological carrying capacity of the land. 
In other words, these coastal groups did not need to exploit sea foods to survive; their 
subsistence requirements could be fulfilled without making more than the occasional use of. 
shellfish, fish and other marine resources. 
The question which remains is, were these coastal foragers choosing not to use the sea 
because they were desert people with a cultural preference to exploit terrestrial resources; or 
were they simply not collecting shellfish or catching fish because there was no economic 
pressure to do so. In other words, was it a question of cultural choice or simply a reflection 
of economic opportunity. The question of why the West Coast groups did not eat shellfish is 
reminiscent of the question posed by Jones (1978) in relation to coastal economies in 
Tasmania; why did the Tasmanians stop eating fish? Jones (1978:46) argued that this change 
in subsistence strategy was related to cultural rather than ecological factors and this 
proposition has been discussed at length in the Australian literature (for example see Jones 
1978, Vanderwal 1978, Allen 1979, Horton 1979, Bowdler 1980). The situation identified 
on the West Coast is similar in that it also encourages a consideration of the various 
influences which affect people's use of the resources available to them. 
This thesis proposes that the economic response defined archaeologically was partially a 
response to the cultural adaptations of people with a desert tradition living in a coastal 
environment. Yet the maintenance of the selective, minimal economic tradition was allowed 
because of low population densities which enabled the subsistence requirements of these 
coastal groups to be met without taxing the rich and dependable resources available in the 
neighbouring seashore. The West Coast evidence suggests that these coastal foragers did not 
use the sea because they did not have to. As such, the West Coast hunter-gatherers 
maintained a very different subsistence economy to people living on the east coast of 
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Australia. The implications the West Coast evidence has for conventional east coast 
interpretations of the use of the sea are the subject of the next chapter. 
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CHAPTER 6 
THE ROLE OF LITTORAL RESOURCES IN HUNTER-GATHERER 
ECONOMIES 
This thesis presents information which defines a hunter-gatherer coastal economy that made 
only minimal use of the resources of the sea. The ethnographic evidence, combined with the 
faunal material that has survived at several of the archaeological sites suggests these coastal 
foragers chose to hunt kangaroo and wombats, and collect vegetable foods in preference to 
shellfish, fish, sea birds and marine mammals (see Chapters 2 and 3). There appears to have 
been no environmental deterrents to the use of marine resources of this kind (see Chapter 4). 
As a consequence, it is argued that the subsistence strategy reflected in the archaeological sites 
is a product of the demographic and cultural character of the coastal inhabitants (see Chapter 
5). It is argued that population densities were low, limited by the availability of water, and it 
is suggested that this enabled the subsistence requirements of these coastal groups to be 
fulfilled with only minimal use of sea foods. This alleged absence of a specialised coastal 
economy raises questions about the importance of the sea in hunter-gatherer economies more 
generally; when in prehistory and under what circumstances did hunter-gatherers turn to the 
sea for subsistence? 
There has been considerable debate about the importance of marine foods, particularly 
shellfish, in prehistoric coastal economies (eg. Bailey 1975, 1978; Osborn 1977, Meehan 
1977, 1982; Perlman 1980, Y esner 1980). One school of thought, best represented by 
Perlman (1980) and Yesner (1980), contends that marine resources provided the stimulus for 
population growth and the development of highly sedentary complex coastal economies (see 
also Rowley-Conway 1983, Price and Brown 1985, Glassow and Wilcoxon 1988, Renouf 
1988). Others, such as Osborn (1977), see shellfish and other sea foods as marginal 
resources, used only as a last resort or dietary supplement by populations that were already 
increasing. The West Coast evidence supports this latter interpretation. 
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The perception that sea foods were favourable resources preferentially exploited by coastal 
foragers has shaped many Australian archaeologists' interpretations of Holocene changes in 
coastal subsistence and settlement patterns. The intensified use of littoral resources identified 
in many· coastal areas during the mid to late Holocene has been linked to the expansion and 
diversification of the littoral resource base which is inferred to have occurred following sea-
level stabilisation around 6000 B.P. (Lampert and Hughes 1974, Hughes and Lampert 1982, 
Rowland 1983, Beaton 1985, Morwood 1986) (see Section 5.1, Chapter 5). The assumption 
underlying this interpretation is that the "rich and dependable" nature of littoral resources 
(Lampert 1971a:64) encouraged people to capitalise on these environmental changes. 
It is useful to consider several regional case studies in order to understand the way this 
argument has been constructed in economic interpretations of coastal regions . Lampert and 
Hughes (1974, 1982) provide the most detailed consideration of the influence of changing 
resource availability on Holocene coastal subsistence patterns and this was outlined in the 
previous chapter (Section 5.1, Chapter 5). They describe a direct relationship between sea-
level stabilisation and increased exploitation of sea foods on the New South Wales south 
coast. Similar descriptions of a causal relationship between sea-level stabilisation and 
increased usage of littoral and marine resources have been utilised by other researchers to 
explain changing patterns of subsistence and settlement during the mid to late Holocene. 
In south-east Queensland, Morwood (1986) proposes that the rich resource zones which had 
developed by 3000 B.P. in Morton Bay increased the carrying capacity of the area and 
enabled higher population densities (Morwood 1986:88). He argues that earlier evidence of 
marine economies is minimal because, although Morton Bay was formed when the last major 
marine transgression ended around 6000 years ago, sea-level fluctuated until 3000 B.P. 
(Kelly and Balcer 1984). This is considered to have reduced the exploitation potential of the 
bay to coastal foragers. It was not until 3000 years ago when the extensive tidal flats, 
seagrass beds and mangrove colonies and their associated food resources were established 
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and available for exploitation that subsistence and settlement patterns became focused on the 
coast. 
Further north, Beaton (1985) makes a similar interpretation of the evidence of occupation at 
Princess Charlotte Bay. He argues that intensive use of intertidal and estuarine environments 
was a mid to late Holocene event directly related to changes in the availability of these 
resources. A time lag of around 4000 years is identified between sea-level stabilisation and 
the development of coastal economies. This is believed to reflect the late establishment of a 
suitable resource base as littoral resources are considered to have taken between 2000-4000 
years to re-establish once the sea reached its present level around 6000 B.P. (Beaton 
1985:16). 
These interpretations of Holocene occupation patterns have much in common with those of 
Lampert and Hughes (1974, 1982); the Holocene development of a rich littoral environment 
is seen as the key to increased usage of sea foods. Population expansion and, in the case of 
southern Queensland, increased sedentism is seen as a direct result of this environmental 
change. Northern New South Wales reflects a similar pattern of higher population levels and 
increased sedentism during the latter Holocene. Ethnohistorical information indicates the 
presence of semi-sedentary settlements on this coastline at the mouth of the major rivers 
(Belshaw 1978:74) and the existence of stone fishtraps (see Campbell 1978) has been 
interpreted as supporting the presence oflarge populations (Coleman 1982:9). 
In Victoria and Tasmania coastal economies were equally well developed by the late Holocene 
(Jones 1984, Lourandos 1988). South-western Victoria and north-western Tasmania had 
particularly high coastal population densities and semi-sedentary base camps were occupied 
from which a range of marine resources were exploited (Lourandos 1988:278). In Victoria 
coastal occupation dates from about 6500 years B.P. (around the time sea-levels stabilised) 
but once again most coastal sites were not occupied until after 4000 B.P., with a tendency for 
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the frequency of occupation to increase from 2000 B.P. (Coutts 1970, 1981; Lourandos 
1977). 
Coastal economies are described in Tasmania prior to and contemporaneous with sea-level 
stabilisation (Jones 1977, Bowdler 1984), yet intensive coastal occupation again appears to 
have only occurred over the last 2000 years. The west coast of Tasmania exemplifies this. 
Only one site older than 4000 B.P. has been found in this coastal region and, while a few 
middens date to 2000 B.P., most were deposited over the last 1500 years (Jones 1984:58). A 
similar situation exists in the south-west where occupation only commenced around 3000 
years ago and most sites are less than 1000 years old (Vanderwal 1978, Vanderwal and 
Horton 1984). 
Jones (1984:59) draws attention to the paucity of littoral resource use during the first 4000 
years of postglacial stability and considers various potential explanations. He suggests that 
the pattern of littoral resource use may be a consequence of environmental circumstances; 
littoral ecosystems may have taken several thousand years to recover from the last marine 
transgression or, alternatively, rainforest may have been more extensive prior to the last 
2000-3000 years, and may have extended to the shoreline, reducing the economic potential of 
the coastal hinterland and thus discouraging use of the coast. Another possibility considered 
is that it was not until watercraft were developed that the large river mouths on Tasmania's 
west coast could be crossed and the offshore islands accessed. Jones (1984:59) does not 
favour any particular explanation but points out that the scarcity of coastal exploitation prior to 
the last 2000 years raises interesting questions about the role of the coast in hunter-gatherer 
economies. Vanderwal and Horton ( 1984: 107) use the concept of population growth to 
explain the gradual expansion and diversification of Tasmanian coastal economies since 3000 
B.P. and, together with Jones (1984:59), conclude that the fully integrated coastal economic 
strategy recorded ethnographically may be a relatively recent development, having an 
antiquity of, at most, 2500 years. 
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The archaeological and ethnographic evidence from the West Coast provides no indications of 
any such changes in Holocene subsistence and settlement strategies, yet shellfish and fish 
fauna are abundant on this coastline. The absence of more extensive exploitation of sea foods 
questions the assumption that the availability of resources provides the primary stimulus for 
the development of a sophisticated coastal subsistence economy. The West Coast evidence 
implicitly suggests that hunter-gatherers did not naturally tum to the resources of the sea. It 
suggests that people only exploited sea foods with any intensity when a land based economy 
could no longer fulfil their subsistence requirements. This implies that increases in population 
levels (ie. population pressure), rather than enhanced marine productivity, are likely to have 
stimulated recent changes in coastal subsistence and settlement patterns. Increasing population 
levels in coastal areas from the mid Holocene onwards may have necessitated an expansion of 
the resource base causing an increasingly wide range of marine and littoral resources to be 
incorporated into the hunter-gatherer diet. The West Coast evidence thus suggests that rather 
than being a product of the intensified use of coastal resources, demographic changes were 
fundamental to the development of specialised coastal economies. 
Demographic change is used by Luebbers (1978, 1982) to explain the emergence of coastal 
economies around 2000 years ago on the Coorong in eastern South Australia. It is proposed 
that occupation shifted to the coastal strip during the late Holocene as a result of regional 
demographic changes caused by changing environmental conditions (Luebbers 1982:93). 
Inland swamps which had provided a focus for occupation dried up and people responded by 
increasing their reliance on sea foods. It was only during this period that littoral resources, 
particularly shellfish, began to contribute significantly to the diet. 
To consider the broader implications of the West Coast evidence it is useful to consider the 
pattern of littoral resource use identified in several other coastal areas. On the adjacent Yorke 
Peninsula and nearby Kangaroo Island substantial midden deposits are absent and there is 
limited evidence of littoral resource use. Lampert ( 1981: 181) suggests this may indicate a 
reliance on fish resources; the remains of which are less likely to be preserved in the 
137 
archaeological record. However, it may simply reflect a similar coastal subsistence economy 
to that identified on the West Coast. 
On the other side of the Nullarbor, in south-western Western Australia, a similar situation 
prevails. Like the Eyre and Yorke Peninsulas, this region contains sites with little evidence of 
littoral resource use (Morse 1981, Dortch et al. 1984). As discussed earlier, Dortch and 
others (1984:98) propose that the small size of the middens found in the southwest is, in part, 
a product of environmental decay (see Section 4.6, Chapter 4). They also suggest that the 
people who lived on this coast favoured estuarine fishing as distinct from shellfishing and 
may have preferred to exploit the resources of the coastal hinterland rather than those of the 
immediate coastal strip (ibid: 100). 
It is however interesting to note in the light of the West Coast evidence that Dortch and others 
(1984: 100) also observe that population levels were low in the south-west of Western 
Australia. Ferguson (1981, 1985) argues for a de-population of the south-west following the 
onset of environmental changes associated with sea-level stabilisation. Ferguson (1981:633) 
proposes that climatic conditions became wetter and, in response, dense vegetation replaced 
the open woodland of the south-west. This is considered to have created a less favourable 
environment for occupation and is used to support a decrease rather than an increase in 
population levels on this coastline during the latter Holocene. It is anticipated that current 
research work by Moya Smith (University of Western Australia) will help to address the 
question of littoral resource use in this region and the full publication of the results of this 
research is awaited with interest. 
Further north along the Western Australian coastline, preliminary investigations suggest the 
specialised coastal economies which characterise the east coast are absent. While sites 
excavated on the Pilbara (Morse 1988) and Kimberley coasts (O'Conner 1989) have been 
interpreted as providing evidence of a well developed and wide ranging marine economy, the 
available data suggests these sites and the regions generally contain comparatively limited 
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evidence of the exploitation of sea foods. It seems likely that subsistence strategies on this 
arid coastline were similar to those described in this thesis for western South Australia. 
These regional profiles suggest that other areas on the Australian coastline were characterised 
by subsistence economies similar to those identified on the West Coast. It appears that people 
living in adjacent areas on the southern coastline as well as groups living on the south-
western and north-western coastlines also made only limited use of sea foods. This suggests 
that the intensified use of littoral and marine resources which occurred during the late 
Holocene in south-eastern Australia was absent from the southern, south-western and north-
western coastlines of the continent. 
Based on the West Coast evidence it is proposed that the level of population growth during 
the Holocene determined the extent to which littoral and marine resources were utilised. 
Population densities were highest in south-eastern Australia and therefore the most intensified 
use of marine and littoral resources occurred in this region. In contrast, population levels on 
the southern and western coasts appear to have been low and so the use made of shellfish and 
other sea foods in these areas was correspondingly low. This thesis proposes that variation in 
the pattern of marine resource use identified around the Australian coastline indicates that 
demography, as a primary factor, significantly influenced the subsistence choices made by 
coastal foragers. 
The relative importance of environment change and population growth in determining the 
subsistence focus of coastal foragers has been considered by archaeologists in their attempts 
to interpret changes in Holocene coastal economies in many parts of the world (see Binford 
1968, Harris 1977, Bailey and Parkington 1988, Glassow and Wilcoxon 1988). While the 
importance of environmental conditions is recognised and is considered to be the dominant 
influence in some instances (Yesner 1988:55; Akazawa 1981:232, 1988:91), cultural factors 
have been identified as having affected the development of specialised coastal economies 
(Parkington etal. 1988:40, Yesner 1984:109, Glassow and Wilcoxon 1988:76). Variations in 
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the type and quantity of marine resources exploited have been considered in detail and in 
some instances cannot be linked to altered resource availability. Such variability has largely 
been attributed to demographic changes although it is recognised that other socio-cultural, 
organisational and technological changes are also involved (see Lourandos 1985, Akazawa 
1980:342, Parkington et al. 1988:40). 
Researchers who favour cultural and demographic explanations for changing subsistence 
patterns consider the incorporation of marine and littoral elements into the coastal diet to 
reflect a broadening of the subsistence base as a consequence of population growth. 
Parkington and others (1981, et al. 1988) have considered the issue of changing patterns of 
littoral resource use using evidence from the western Cape in southern Africa. Coastal sites in 
this region indicate that when shellfish were first exploited they contributed only marginally to 
the subsistence economy. Fish and sea mammals were preferred by coastal foragers during 
the initial period following sea-level stabilisation. Subsistence and settlement patterns were re-
organised in relation to the new shoreline but shellfish remained virtually unexploited. It was 
not until the late Holocene that shellfish exploitation intensified. The reliance upon shellfish as 
a staple food from 3000 B.P. is related to a major adaptive shift in subsistence strategies. A 
wider range of resources were used and smaller, more reliable resources (including shellfish) 
were more intensively exploited. This shift from higher trophic levels (eg. seals and fish) to 
resources at the lower end of the food chain such as shellfish is considered to reflect a need 
for "quantity rather than quality" (Parkington et al. 1988:40). Demographic pressure is 
considered to have produced this change in subsistence strategies. The expansion of the 
resource base and the exploitation of resources previously avoided (including shellfish) is 
seen as a direct result of population increases and related social and organisational change. 
Yesner (1983, 1984, 1988) describes a similar situation for the northeast coast of North 
America Extensive archaeological investigations in Caso Bay on the southern coast of Maine 
(USA) have revealed that until around 4000 B.P. only incidental use was made of shellfish 
resources (Yesner 1988:55). Fish and marine mammals were exploited by the initial 
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inhabitants of this coastal region but it was not until competition for resources increased as a 
result of population expansion that shellfish were utilised. Once again demographic pressure 
is considered to have led to the intensified use of less "valuable" resources such as shellfish 
(ibid:62). 
At Franchthi Cave in Greece (Shackleton 1988) the earliest evidence of shellfish exploitation 
indicates a pattern of selective use similar to that reflected in the West Coast archaeological 
record. Rocky shore gastropods which occupy the upper littoral such as periwinkles and 
limpets were the first species targeted by the occupants of Franchthi Cave. These gastropods 
were only available some distance from the cave and were exploited in preference to bivalves 
which were available closer to the cave. Shackleton (1988: 19) suggests that this pattern of 
shellfish exploitation may reflect the ease with which the gastropods could be collected due to 
their position high up on the shore; people could exploit these molluscs without getting their 
feet wet. These shellfish were the only species collected in any quantity and this is considered 
to reflect their relative accessibility due to their exposed position (cf. Section 5.2, Chapter 5). 
Bowdler (1988) uses the same reasoning to explain the dominance oflimpets in the early 
layers of the Cave Bay Cave site on Hunter Island in Bass Strait. Between 6600 and 4500 
B.P. limpets were the major molluscs exploited. After this time increased use was made of 
abalone and turbans. The preference for these large gastropods over the last 3000 years is 
also reflected in other sites such as West Point on Tasmania's north-west coast (Jones 
1966:6). The early use of limpets is considered to be related to the ease with which they could 
be collected; "without getting the feet wet, or at most with a little wading" (Bowdler 
1988:49). Bowdler links the shift to the collection of larger gastropods to the dropping of fish 
from the diet; the time which was once spent fishing could be used to collect these shellfish 
which required more time to exploit due to their lower position in the littoral zone. This 
change in the mollusc species exploited reflects a shift towards larger, fleshier shellfish and is 
presumably in response to the increased food requirements of the coastal population; either as 
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a result of the loss of fish as a food resource or as part of a more general trend towards the 
expansion of the resource base due to rising population levels. 
A similar cultural preference for large gastropods such as turbans and abalone is indicated in 
the West Coast archaeological record; other than periwinkles and limpets, species available 
high up on the shore, these were the only molluscs exploited. However on this coast large 
gastropods were only occasionally exploited and only individual large shells were collected. 
The highly selective pattern of shellfish exploitation identified on the West Coast indicates the 
optimal use of the littoral resource base and presumably reflects the absence of demographic 
pressure to expand and intensify coastal exploitation patterns. The exploitation of other sea 
foods reflects a similar approach. Sea mammals and birds were only used when they could be 
scavenged and fish were only caught when found trapped in tidal pools. 
This coastal subsistence strategy corresponds to what Glassow and others (1988:75) define 
as a low cost/low return exploitation pattern. They propose that when there was no need to 
make maximum use of the available resources, coastal foragers preferred to exploit resources 
which provided low but predictable returns for limited costs (ie. the amount of energy and/or 
time required to acquire the resource). As the pressure on food resources increased (primarily 
as a result of the increased requirements of a growing population) the pattern of resource use 
changed. Resources which required more energy to acquire were exploited and technology 
was developed to increase the extractive efficiency of coastal subsistence strategies ( eg. 
fishing gear such as nets, hooks and lines, and watercraft to enable offshore islands to be 
accessed). These developments have been identified in eastern Australia where population 
levels increased throughout the Holocene and marine orientated economies evolved but are 
absent from western South Australia and other southern and western coastal districts where 
population levels remained low and subsistence strategies remained land based. 
Despite the evidence which shows that shellfish represented an important dietary component 
by providing a small but reliable source of protein (Perlman 1980, Y esner 1980, Meehan 
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1977, 1982), there appears to be overwhelming support for the interpretation of intensified 
use of sea foods being a response to economic necessity. This suggests that the development 
of specialised coastal economies was a response to stress. This is consistent with 
intensification theories which consider stress, whether it be environmental or cultural, to be a 
prerequisite of change (see Price and Brown 1985). 
Although the development of agriculture is not directly relevant to this thesis, it is related to 
the general issues discussed and is worth a brief consideration. Cohen (1977) sees gradual 
population growth as an inherent characteristic of human populations and considers the stress 
this produces on resources to have led to new adaptive strategies, intensified food collection 
and ultimately to the development of agriculture· and the domestication of animals. Coastal 
economies have been considered to be part of this evolutionary sequence, as an essential stage 
in the development of agriculture (see Yesner 1983). However, evidence from Japan suggests 
that agriculture is adopted more easily if there is an established and well developed system of 
plant use and marine adaptations have been shown to be a deterrent rather than an advantage 
to the adoption of rice cultivation (Akazawa 1981:251). The evidence from Japan suggests 
that where marine resources were well incorporated into terrestrial resource exploitation 
systems, societies resisted the change to agriculture; the degree of cultural readjustment 
required is seen as the crucial factor in determining the ease with which food production 
replaced hunting and gathering (Akazawa 1986:86). 
Irrespective of the relationship between the increased use of marine foods and the spread of 
agriculture, the development of specialised coastal economies appears to be a response to 
stress on the available resources. Intensified use of marine and littoral resources occurred in 
many areas around the world as populations expanded. Exploitation of the sea appears to 
reflect a need to broaden the resource base in order to fulfil the subsistence requirements of 
growing populations. The situation identified on the West Coast would seem to provide an 
example of an economy prior to making this economic transition; an economy in which 
changes in subsistence and settlement strategies induced by population growth had not 
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occurred and where the associated stress on food resources was absent. In this context it may 
be possible to describe the West Coast subsistence economy as a 'pre-marine' coastal 
economy; an economic environment where coastal foragers were unaffected by the process of 
intensification of marine resource use identified elsewhere in Australia and around the world. 
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Location Total area Area Surveyed No. of sites Sites/km 
(km) surveyed area as % of 
(km) total 
High Energy Rocky Coast 145.9 (43%) 51.2 35% 42 0.8/km 
High Energy Sandy Coast 191.1 (57%) 25.6 13% 29 1.1/km 
Total 337 76.8 23% 71 0.9/km 
Low Energy Rocky.Coast 51.5 (36%) 27.65 54% 19 0.7/km 
Low Energy Sandy Coast 92.5 (64%) 13.85 15% 15 l.l/km 
Total 144 41.5 29% 34 0.8/km 
Bav/Estuarv 223 41.2 18% 11 0.3/km 
Total Rocky Coast 197.4 (28%) 78.85 40% 61 0.8/km 
Total Sandy Coast 283.6 (40%) 39.45 14% 44 1.1/km 
Total Bav/Estuarv 223 (32%) 41.2 18% 11 0.3/km 
TOTALS 704 159.5 23% 11 6 0.7/km 
(Note: Of the 160 sites recorded, 44 were located inland from the immediate coastal strip and are not included in these calculations.) 
Table 1: Proportion of different coastal zones investigated on the West Coast. 
Location Type of shoreline Total area Area Surveyed No. of sites Sites/km 
(km) surveyed area as % or 
(km) total a rea 
Point Fowler to Point Peter High Energy 
(incl. Nantabi Sand, Clare Bay, Sandy Coast 105.I 17 16% 16 0.9/lcm 
Point Sinclair, Point Bell, Rocky Coast 37.9 23.9 63% 32 1.3/km 
Rocky Point). Tota l 143 40 .9 29% 48 1.2/km 
Point Peter to Point Brown Predominantly Low Energy 
(incl. Tourville, Murat, Sandy Coast 2 1 4.6 22% 9 2.0/km 
Bosanquet, Decres, Laura and Rocky Coast 41.5 19.6 47% 17 0.9/lcm 
Smoky Bays). Bay 93.5 11.2 12% 5 0.5/km 
Total 156 35.4 23% 31 0.9/km 
Point Brown to Cape Bauer Low Energy 
(incl. Acrarnan Creek, Perlubie Sandy Coast 63.5 7.75 12% 4 0.5/km 
and Streaky Bay). Rocky Coast 19 10.75 62% 5 0.4/km 
Bay/Estuary 34.5 12.5 36% 4 0.3/km 
Total 117 31 27% 13 0.4/km 
Cape Bauer to Talia (incl. High Energy plus two 
Corvisart, Sceale, Searcy, Baird enclosed Low Energy Bays 
and Venus Bays). Sandy Coast 57 5.1 7% 8 1.6/km 
Rocky Coast 98 23.6 24% 6 0.3/km 
Bay 95 17.5 18% 2 0.1/lcm 
Total 250 46.2 19% 16 0. 3/km 
Talia to Cape Furniss (incl. High/Low Energy 
Newland Barriec and Walkers Sandy Coast 37 5 14% 7 1.4/km 
Rock). Rocky Coast 1 1 100% 1 1.0/km 
Total 38 6 16% 8 1.3/km 
Table 2: Proportion of West Coast investigated. 
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Modern Records Subfossil Status in 
Common Name Scientific Name Records >50 yrs old (bones) area 
Echidna Tachyglossus aculeatus + + Rare 
Fat-tailed dunnart Sminthopsis crassicaudata + + + Common 
Dunnart Sminthopsis do/ichura + + Rare 
Sandhill dunnart Sminthopsis psammophila + + Rare 
Kullarr Antechinomys laniger + + Rare 
Dibbler Antechinus apicalis . + Extinct 
Brush-tailed phascogale Phascogale tapoatafa + + Rare 
Mulgara Dasycercus cristicauda + Extinct 
Western quell Dasyurus geoffroii + · + Extinct 
Narrow-nosed planigale Planigale tenuirostris + ?Extinct 
Southern brown bandicoot /soodon obesulus + Extinct (on Is. of 
Nuyts Arch.) 
Western barred bandicoot Perameles bougainville + Extinct 
Greater bilby Macrotis lagotis + Extinct 
Hairy-nosed wombat Lasiorhinus /atifrons + + Common in 
places 
Western pygmy-possum Cercartetus concinnus + + + Common 
Brush-tailed possum Trichosurus vu/pecula + + Rare 
Brush-tailed bettong Bettongia penicillata + + Extinct 
Broad-faced potoroo Potorous platyops + Extinct 
Black-flanked rock-wallaby Petrogale lateralis + + Rare 
Yellow-footoo rock-wallaby Petrogale xanthopus + + Rare 
Tammar ·.vallaby Macropus eugenii + Extinct 
Common wallaroo Macropus robustus + + Uncommon 
Western grey kangaroo Macropus fu/iginosus + + Common 
Red Kangaroo Macropus rufus + + Common 
Gould's mouse Pseudomys gouldii + Extinct 
Sandy inland mouse Pseudomys + Rare 
hermannsburgensis 
Plains rat Pseudomys australis + Extinct 
Heath rat Pseudomys shortridgei · + Extinct 
Western mouse Pseudomys occidentalis + Extinct 
Greater stick-nest rat Leporillus conditor + Rare (only 
on Franklin 
Is.) 
Lesser stick-nest rat Leporillus apicalis + Extinct 
Mitchell's hopping-mouse Notomys mitchellii + + + Common 
Southern bush rat Rattus fuscipes + + + Rare 
Pale field rat Rattus tunneyi ?+ Extinct 
White-striped free-tail bat Tadarida australis + Common 
Little free-tail bat Mormopterus planiceps + Uncommon 
Gould's wattled bat Chalino/obus gouldi + Abundant 
Chocolate bat Chalinolobus morio + Uncommon 
Little brown bat Eptesicus pumilis + Uncommon 
Small forest eptesicus Eptesicus vulturnus + Common 
Greater long-eared bat Nyctophilus major + Rare 
Lesser long-eared bat Nyctophilus geoffroyi + Abundant 
INTRODUCED SPECIES 
Dog/Dingo Canis familiaris + Rare 
Fox Vulpes vulpes + Abundant 
Cat Fe/is catus + Common 
Rabbit Oryctolagus cunicu/us + Abundant 
Hare Lepus europaeus + Rare 
Goat Capra hircus + Rare 
Black rat Rattus rattus + Common 
House mouse Mus domesticus + Abundant 
Table 3: Fauna! list for the Eyre Peninsula (after Watts and Ling 1985). 
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SHELL AND ARTEFACT DETAILS FOR 
THE SAMPLED SITES 
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Shell Species Nantaby Windmills Nadia Landing Total MNI 
(600m2) (890m2) Estimates 
(149om2) 
limpets 5f ls 
(Patella laticostata) 
turban shells ls,lc,40,l2f 4s 
(Turbo torquatus) 
turban shells 6c, 12f 6s 
(Turbo undulatus) 
abalone 27f ls 
(Haliotis sp.) 
baler shell le, 4f 4f 2s 
(Melo miltonis) 
scallop 3f ls 
(Pecten fumatus, 
Chlamys bifrons) 
cockle ls, 8f ls 
(Katelysia sp.) 
cockle ls, If ls 
(Mactra sp.) 
cockle 3f ls 
(Anadara trapezia) 
Totals 14s 4s 18s 
(s=whole shell, c=columella, o=operculum and f=fragment) 
Table 1: Stone artefact scatters - shell content of sampled 
areas. 
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_.. 
-....J 
~ 
SIU UnmodlRtd Flaked Modlned Sinai• MaUI· Blocky Bl polar Cort Flaktd Tula Barrta 
Flaku Pltcu Fl•t.1 Pl•trorm Pl•trorm Coru Coru Scr•ptrs Pebblu Adu1 Adxu 
Cores Coru 
N.my sn 44 39 13 7 3 I I • 7 Wells 
-
6" S'1' l'I. l'I. <l'I. <l'I. <l'I. <l 'I. l'I. 
N.my 181 8 31 • 3 I 3 6 • Windmills 67'1. 3'1. 11'1. .... I'll <I'll I'll 2'11 l'I. 
-· 
1400 107 80 13 s 3 2 I 9 8 
Comp M'lL 7'1. S'1' l 'lL d'lt <l'lL <l'lL <l'I. l'lL l'lL 
-
34 36 12 9 • I 3 10 • • 
..-. 
-
8" 3'lL 2'11 l 'lL <l'lL I .. 2'lL I" I .. 
ToUh 2512 195 161 J' 19 7 5 5 II 2 1 19 
.... 6'1. 5'JL . .. . .. <l'I. <l 'lL <l 'lL ... . ... .... 
Table 2a: Stone artefact scatters - artefact types (detail). 
Site llnmodln1d Modlntd Cor n Ad tu Scrapers Polnh Mlcrotlth• H•mmtrt tonu Grinding 
Flabs and Flaku lmpltmentt 
Fl•ked Plecu 
~Wdls 621 39 
" 
13 3 2 12 I 7 
85'1. , .. 3'lL 2'11 <I .. <l'lL 2'11 <l'lL l'lL 
Namby Wlndmil Is 195 31 17 s s 6 3 
-
11'11 6" 2" 2'lL 2" l'I. 
a-·c.mp U07 80 24 18 s 2 13 I 
91'lL S'll 2'11 It. <It. <It. I .. <It. 
-~. 3M 12 27 IS I I 8111. 3'11 6" 3'lL <I• <I" 
Tota ls 2717 161 '3 5 1 14 • JI J 10 
., .. 5'JL 3'lL l 'lL ... <l 'I. ... <l'I. l 'I. 
Table 2b: Stone artefact scatters artefact types (summary) 
Site Fllnl Quutt C.rbonate Qaarltltt Sllcnlt Chert Volcanic Granite Haematite 
local/notlc 
NamalJ7Wdls 269 16 97 2 135 SI 152 I 3 I 
37'1. 2" 13 .. <l'lL 19" 7 .. 21S <U <It. <I .. 
• Nanllby Windmilb 86 I .. 116 SS 8 8 I 
31'11 4111> 21'1> 3 .. 3 .. It. 
BllCS'Camp 5'12 S6 176 6 S62 264 24 30 
3311> 3'lL lilll> <I'll> 3411> 16" 2 .. N 
-~· 129 136 80 I II Sil 23 2 29'lL 3111. 18'1. <l!lo 311> 1391. 5'11 It. 
Totals ltl6 112 46, 
' 
766 311 107 31 
' 
I 
33'1. , .. 15'lL <l 'lli 15'lL 11'1. , .. l 'lL <l'lL <l'I. 
Table 3: Stone artefact scatters - raw materials. 
Ad tu Sen pen Points Gtom•trlc T•ambnaU Backed Hammeratonu Mort.an H•ndstonu M•nuporh Artefact 
Mlcrollth1 Scr•ptrs Fl .. :u Tot•ls 
2 3 2 7 s I 6 I • 727 <l'I. <l'I. <l'I. l'I. <I'll> <l'I. <l'I. <l'I. <l'I. 
I s • 2 3 19 281 <l'I. 2" I'll I'll I'll 7'11 
I 
' 
2 s I 7 I 10 1660 
<l'I. <l'lL <l 'lL <l'lL <l'lL <I'll <l'lL I'll 
7 I I I 441 
2'11 <l'lL <I .. <l'I. 
ti 14 • 5 12 14 3 ' 
I 3' 3109 
<l'lL t• <l'I. <l'lL <l'lL ... <l'lL <l 'I. <l'I. .... 
Manuport1 Artefact 
Totals 
• 727 <It. 
19 281 
711> 
10 1660 
<It. 
I 441 
<I t. 
34 310, 
... 
Art dad 
Totals 
727 
281 
1660 
441 
JIOf 
Shell Spcdt:s Perluble Acraman Crttk Acr1man Creek Venus Bay Eyres Blult Spogglu Long Beach Yanerble Total MNI 
(764m2) Main Site Swale Slit (252m2) (400m2) (945m2) (1036m2) (JOOm2) Estimates 
(1860m2) (630m2) (6187m2) 
Cutropods 
pctlwlnkks 19s 217s Ss 16s 130s IS8s S4Ss 
(Nerila-) 4'11\ 74'11\ 3'11\ 62'11\ 86'11\ ~ <4()'11\ 
pctlwlotlts 4SJs Is 3s 
-
4S7s 
(Alu""""°"""'a>otJtritta) 909' I'll\ 2'1> JS'I> 
pctlwlnkks 48s 97s 
- 14Ss 
(Awt~concamerota) 16'l& 66'11\ 11'11\ 
Umpcu ls - 2s ls lls 14s 4s 37s 
(Pmdlalatioostllla) <1'1> I'll\ 12'11\ 6'l& 42'1> 21'A\ 3'A\ 
llrnpetS 2s - - 2s 
(Scutus anlipodu) <I'll\ < I'll\ 
turban shells Is 8s Is 9s Ss 10s 2s 39s 
(Turl>o rorquarus) <I'll> 3'11\ l'A\ 6'1> 4'11\ 30'A\ ll 'A\ 3'A\ 
lurbansllells Is Ss 2s 
- 8s 
(7lut>o undulalw) 4'l& 3'1> I'll\ <I 'll\ 
-
2s 2s 4s 4s 9s - 211 
(77lois orl>lla) <l'AI l 'A\ IS'A\ 3'11\ S'A\ 2'I> 
-
Is 14s 3s Is .. 2s 4s 26s 
(Haliaissp.) <I'll> S'A\ 2'l& 4'A\ <l 'AI 6'A\ 21'l& 2'I> 
baltrsbdl 6s Ss Is 
- 3s ISs (MtloMillollis) I'll> 2'A\ I'll\ 16'A\ <l'AI 
Bh1hes 
scallops Is Is 
(P«tmfumalus, Oilamys <I'll\ < l 'A\ 
bifrons) 
-
Ss - Ss IOs 
(Donax ddloida) 3'11\ 26'l& <l'AI 
cockles 28s Is 29s 
(KaJelysia sp.) I~ <Ill> 2'A\ 
-
3s 3s 
(µac11apwo) I'll> <1'1> 
mussels Is 
- Is 2s (Mytilus sp.) < I'll> S'1> <I'll\ 
o)'lt<n II 
- Is 
(D.nm>"".f'Z'I) <l'A\ <I'll\ 
Cephalopoda 
culllcllsh Ss 6s Is 3s 7s 2Ss 
(S.piasp.) 2'l& 4'l& 4'l& 2'I> 2l'A\ 2'I> 
Totals 5001 292s 1461 261 151s 1991 JJs 19s 1366s 
Table 4: Stone and shell scatters shell content of sampled areas. 
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Site Height Average Diameter Average 
Range Height Range Diameter 
Perlubie 1.9-5.4 2.2 5.3-12.4 7.0 
Acraman Creek 2.5-4.5 3.3 4.6-15.6 7.3 
Main Site 
Yanerbie 1.9-5.4 4.1 7.2-21.2 13.4 
Total 1.9-5.4 3.4 4.6-21.2 9.0 
a) Greenlip Abalone (Haliotis laevigata) 
Site Height Average Diameter Average 
Range Height Range Diameter 
Perlubie 1.3-3.8 2.0 5.5-8. I 6.9 
Acraman Creek 1.6-5.0 3.3 4.7-13.1 7.7 
Main Site 
Yanerbie 2.2-3.4 2.9 7.6-9.8 8.4 
Total 1.3-5.0 2.6 4.7-13.1 7.3 
b) Blacklip Abalone (Haliotis rubra) 
Site Height Average Length Average 
Range Height Range Length 
Venus Bay 1.7-3.1 2.4 3.9-5.4 4.5 
Long Beach 1.5-3.0 2.2 3.4-6.7 4.6 
Yanerbie 2.2-5.6 3.8 3.8-6.4 5.4 
Point Brown 1.4-2.8 2.2 3.5-6.4 5.3 
Total 1.4-5.6 2.3 3.4-6. 7 5.1 
c) Limpets (Patella laticostata) 
Site Height Average Diameter Average 
Rane:e Height Rane:e Diameter 
Acraman Creek 4.4-9.0 4.6 4.4-9.8 7.3 
Main Site 
Eyres Bluff 3.6-5.2 4.6 4.8-7.3 6.2 
Yanerbie 5.3-5.5 5.4 6.3-6.5 6.4 
Total 3.6-9.0 4.6 4.4-9.8 7.2 
d) Turban Shells (Turbo torquatus) 
Site Height Average Diameter Average 
Rane:e Heie:ht Range Diameter 
Evres Bluff 6.3-9.5 7.5 3.7-5.2 4.3 
Venus Bay 4.3-5. 1 4.7 2.1-3.2 2.7 
Total 4.3-9.5 6 . 7 2.1-5 .2 3.8 
e) Whelks (Thais orbita) 
Table 5: Size of shells found on the West Coast sites. 
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Site Unmodfned Fl•ked Modln•d Sias•• M•ltl· Blockr Blpolmr Core Fl•lced T11la B•rren Ad1u Scnipcn Polnta Tlll•mbnall B•cked B•mmtrtton11 Mort.rs Hand1tont1 Och .. 1.hnaporls Arldact 
Flaku Plecu Fld:u Platform Platform Cores Cons Sera pt.rs Pebblu Ad111 Adu1 Sera pen Flakes Tota ls 
Coru Coret 
Ptrluble "'41 31 71 10 s I 2 8 22 17 21 I 2 4 3 31 670 
-
s .. 11 .. :Ill. I .. <I .. <I .. I .. 3 .. 3 .. 3 .. <I .. <I .. I .. I"' s .. 
Acnllllo Qttlc 388 36 22 11 s 4 s 4 12 8 I 2 23 521 
Mah>Sllc 75 .. 7 .. 4 .. :Ill. I"' I .. I .. I .. 2 .. :Ill. <I .. <I .. 4 .. 
Acnllllo Qttlc 103 12 3 3 s 2 2 2 I 133 
SWl!e Site 77 .. 9"' :Ill. :Ill. 4 .. 2 .. :Ill. 2 .. <I .. 
VenmO., 228 13 9 7 6 I 6 I I I 291 
78 .. s .. 3"' :Ill. :Ill. <I .. :Ill. <I .. <I .. <1"' 
E)!<S Blulr 164 25 13 2 I 3 2 2 2 I I I 13 230 
-
II .. ft I .. <Ill> 
"" "" 
Ill> I .. <I .. <I .. <1' 6"' 
SP<>t1i<s 17 7 I I 2 I I I 3 9 43 
m 16"' :Ill. 2 .. s .. :Ill. 2 .. :Ill. 1 .. 21' 
LooaS- 216 16 10 9 2 3 I 11 II 3 I ? I s 2 I 38 332 
65 .. s .. 3 .. 3 .. 1 .. 
" 
<I .. 3 .. 3 .. I .. <I .. <I .. <I .. 2 .. I .. <1' 12 .. y- 269 10 22 8 6 2 s I 3 4 I I 3 2 16 353 
76"' 3 .. 6"' :Ill. 2 .. 
" 
I .. <I .. I .. l'llo <I .. <I .. I .. I .. s .. 
Tota l1 1126 143 159 5 1 26 9 7 I 44 39 38 32 I 2 2 5 1 0 13 8 2 150 2573 
7J'llo 6 .. 6'llo 211> J'llo <I .. <Ill> <l'llo 2 .. lll> l .. J'llo <I .. <I .. <I .. <l'llo <I .. <l'llo <I .. <I!!. 6!1. 
...... 
-...J 
-...J 
Table 6a: Stone and shell scatters artefact types (detail). 
Site Unmodlfid Modtned Cons Ad us Scrapf:f'I Polats Mlcrollth1 Hammerttonu Grinding Man•poru Ar11ract 
Flakes a nd F lakH Implement• Tot•h 
Fbked Pieces 
2 1 31 670 
Ptrluble •n 71 26 60 I <I .. l'lo ,.. 
71 .. 11 .. .... 9"' <I .. 
3 23 521 
Acnllllo Qttlc 424 22 25 24 I .. 4 .. 
MllnSilc 81 .. 4 .. , .. ,.. 
2 I 133 
A"1m111 Ooclt 115 3 8 4 :Ill. <1' 
Swsle Sl1c 87 .. 2 .. 6"' 3 .. 
I 19 291 
Vmus Bay 241 9 20 I <I .. 7 .. 
83 .. 3 .. 7 .. <Ill> 
2 2 14 230 
E)ftSBlul! 189 13 8 2 I .. I .. 6"' 
SN 6"' 4 .. I .. 
I 3 9 43 
SIJOtll<s 17 7 4 2 :Ill. ,.. 21 .. 
m 16"' 9"' s .. 
J..o>sllcacll 232 10 26 IS 2 I 1 39 332 
-
3 .. 8!1\ ,.. <I .. <I .. 2!I\ 12 .. 
y- 279 22 21 4 4 I I s 16 3S3 
79"' 6"' 611\ I .. I .. <I .. <I!!. I .. , .. 
Toca ls 1969 157 138 lt9 8 2 7 JO 21 152 2573 
7711> 611> 5 .. 411> <l'llo <l'llo <l'llo <l'llo I .. 6 .. 
Table 6b: Stone and shell scatters - artefact types (summary). 
..... 
"""' 00 
Site F lint Quartz Carbonate Quartzite S ilcrete 
local/ exotic 
Perlubie 373 53 108 7 I 2 
56% 8% 16% 1% <1% <1% 
Acraman Creek 160 117 139 5 8 34 
Main Site 31% 23% 27% <1% 1% 7% 
Acraman Creek 72 32 17 I 2 
Swale Site 54% 24% 13% <1% 2% 
Venus Bay 11 116 134 7 I 6 
4% 40% 46% 2% <1% 2% 
Eyres Bluff 48 72 44 10 15 6 
21% 31% 19% 4% 7% 3% 
Spoggies 18 6 6 6 3 3 
42% 14% 14% 14% 7% 7% 
Long Beach 30 119 89 9 52 12 
9% 36% 27% 3% 16% 4% 
Yanerbie 158 82 89 5 1 4 
45% 23% 25% 1% <1% 1% 
Totals 870 597 626 50 84 69 
34% 23% 24 % 2% 3% 3% 
Table 7: Stone and shell scatters - raw materials. 
Chert Volcanic Granite Haema tite Ochre Artefact 
Totals 
112 I 13 - - 670 
17% <1% 2% 
46 - 12 - - 521 
9% 2% 
I 
8 - <1% - - 133 
6% 
7 - 9 - - 291 
2% 3% 
21 7 6 - 1 230 
9% 3% 3% <1% 
I - - - - 43 
2% 
14 - 5 I 1 332 
4% 1% <1% <1% 
6 - 8 - - 353 
2% 2% 
215 8 54 1 2 2573 
8% <1% 2% <1% <1% 
Shell Species Acraman Creek Granites Point Brown Tota l MNI 
Ridge Site (220m2) (1028m2) Estimates 
(372m2) (1620m2) 
periwinkles 313s 280s 367s 960s 
(Nerita atramentosa) 90% 92% 61% 76% 
periwinkles - 19s 19s 38s 
(Austrocochlea constricta) 6% 3% 3% 
periwinkles 34s - - 34s 
(Austrocochlea concamerata) 10% 3% 
limpets - ls 208s 209s 
(Patella laticostata) <1% 34% 17% 
turban shells - 3s 3s 6 
(Turbo torquatus) 1% <1% 1% 
whelks - - 4s 4s 
(Thais orbita) <1% <1% 
abalone - Is Is 2s 
(Haliotis sp.) <1% <1% <1% 
baler shell - - 2s 2s 
(Melo miltonis) <1% <1% 
cockles - Is - Is 
(Katelysia sp.) <1% <1% 
Totals 347s 305 s 604s 1256s 
Table 8: Middens - shell content of sampled areas. 
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Site Unmodlned Flaked Modlned Slag le Mult l· Blocky Flaked Tula 
Flakes Pieces Fl1kes Pl1tform Pla tform Cores Pebblu Adzes 
Core• Cores 
Aaomlner..lc 23 I I I 
Rldge Site 6S'i 3'i 3'i 3'i 
Clnniles 179 14 5 I I 3 
8S'i 7% 2% <l'i <1111 l 'i 
Point Brown 166 <40 8 14 6 2 10 4 
86'il> 5% l 'il> 2'il> l 'il> <l 'il> l 'i < l 'il> 
Tot alt 968 55 13 16 6 3 14 4 
85'-' 5'-' l '-' l '-' l '-' <1 '-' 
'" 
<1'-' 
Table 9a: Middens artefact types (detail). 
Site Unmodified Modlned Cores Adzes Mlcr ollths Hammerstones G rinding 
Flakts ind F11ku Implements 
F11ked 
Pieces 
Aaomln Creek 24 2 1 
Rldge Site 69'11> 6% 3% 
Granites 193 5 5 I 
92111 2" 2'i l'i 
Point Drown 806 I 32 7 2 4 I 
91% l'i 4'il> l'il> < l'i < l'i <l'i 
Totals 1023 13 3 9 7 l 6 I 
90'll> 1% 3% 1% <1% I 'll> < I 'll> 
Table 9b: Middens artefact types (summary). 
S ite F llnt Quutz Carbonate Quu ttlte Sllc rete Chert Volcanic 
local/exotic 
A<nman Creek 19 I II 3 I 
Ridge Site 54% 311> 3111> 9% 3% 
Granites 13 103 80 7 2 I I 
611> 49" 3811> 3% l'i <I ll> <l'i 
Point Brown SI 512 42 152 3 29 12 
6% 66% 5% 17'<1> < l'i 3111 !'<lo 
Tot1l1 83 686 133 159 3 34 14 1 
7% 61 'llo 12 % U'llo <l 'll> 3'll> I 'll> <1% 
Table 10: Middens raw materials. 
Burren Adzes Thumbnall Hammentoau HandJtODtl Ochre Manuports Artefact 
Adzes Scrapers Totals 
I 35 
3'i 8 
23'i 
I 7 211 
< l 'il> 3'il> 
2 I 2 4 I 2 26 888 
< l'i <l 'il> < l 'il> <l 'il> <l'i <l'i 3% 
l 1 l 6 1 l 4 1 1134 
<l 'i <1 % <1'-' l '-' <1 '-' <1 % 4% 
Manuporls Artefact 
Tot a ls 
8 35 
23% 
7 211 
3\1> 
2R 888 
3\1> 
43 11 3 4 
4% 
Granite Ochre A rtefact 
Tota ls 
35 
4 211 
2'i 
15 2 Ill 
2111 It. 
19 l 11 34 
l 'll> <1% 
APPENDIX III 
SHELL CONTENT OF SAMPLED SITES 
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KEY 
s whole shell 
c columella 
f fragment 
o operculum 
182 
Shell Species Grid 1 Grid 2 Transect Total MNI 
(10om2) (100m2) Sample Estimates 
(52m2) <252m2) 
periwinkles le, 14f If 3s, 12e, 37f 16s 
(Nerita atramentosa' 60% 
limpet 2f 2s, 14f 3s 
(Patella laticostata) 11% 
turban shells If l s 
(Turbo undulatus) 4% 
abalone 2f ls 
( Haliotis sp.) 4% 
whelks 2e,3f 2f 2s, If 4s 
(Thais orbita) 16% 
ehiton 2f ls 
(Chiron sp.) 4% 
Avera2e Densitv 0.04s/m2 0.03s/m2 0.4s/m2 0.Js/m2 
Maximum Densitv 2s/m2 lsfm2 4strn2 4strn2 
Table 1: Venus Bay Shell Content. 
Shell Species Grid 1 Grid 2 Grid 3 Grid 4 Total MN1 
(100m2) (100m2) (100m2) (100m2) Estimates 
(400m2) 
periwinkles ls, 29f 2f 3f 16s, 113e, 609f ! 30s 
(Nerita atramentosa) 89% 
periwinkles 2s, 3f 3s 
(Austrocochlea constricta) 2% 
turban shells ls, 7o, lf lf le, 2o, If 9s 
<Turbo torauatus) 6% 
whelks If 2s ls If 4s 
(Thais orbita) 3% 
Averal!e Densitv O.lstm2 O.lstrn2 0.lstrn2 l.3sfm2 0.4stm2 
Maximum Densitv 3s/rn2 2stm2 l s/rn2 19stm2 19strn2 
Table 2: Eyres Bluff Shell Content. 
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Shell Species Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 
{60m2) {60m2) {60m2) (60m2) (60m2) 
periwinkles 
(Ntrita atmmentosa) 
limpets Is 2s 2s 
IPau//a laticostmal 
turban shelb lo If 
(Turbo tOrQuotuS) 
turban shells 
(Turl>o undulmus l 
whelks ls ls 
!Thais orbital 
abalone 3f If If 
<Ha/ioris so. l 
cockles 2s ls Is 
IDonaxdtltoidtsl 
cockles 
<Kmtlvsia so.) 
mussels 
CMvtilus so.) 
cltiton If 
IChitonm.l 
A ve1112e Dcnsitv O.lsJm2 0.03s/m2 O. lsfm2 O. lsfm2 0.03sfm2 
Maximum Dcnsitv 2s/m2 2s/m2 ls/m2 2s/m2 ls/m2 
Table 3: Spoggies Shell Content. 
Transect 6 Transect 7 Transect 8 
(60m2) (60m2) (60m2) 
3s 3s 
If If Is 
If lo 
3f 2f 
Is Is, If 
If 
O.lsfm2 O.lsfm2 O.ls/m2 
3s/m2 2s/m2 2stm2 
Transect 9 Transect Transect Transect Transect Transect T ransect Grid Total MNI 
(60m2) 10 11 12 13 14 15 Sample Es timates 
(60m2l f60m2) <60 m2) <6om21 <6om2l <6om2) (45m2) (945m2) 
19s, 133c, 158s 
418f 79% 
2f 2f If 3s lls 
6% 
lo lo lo 2o lo 8s 
4% 
ls le If lo 2s 
1% 
Is Is Is 3s. 6f 9s 
5% 
2f 2f If If ls 
(I burnt) <1% 
ls Is If 5s 
3% 
If Is 
<1% 
If ls 
<1% 
If If If If 3s 
2% 
0.03s/m2 O.lsfm2 O.ls/m2 O.ls/m2 O.lsfm2 O.l stm2 lsfm2 0.2s/m2 
2s/m2 2s/m2 ls/m2 2s/m2 2s/m2 ls/m2 8s/m2 8s/m2 
Shell Species Grid I Grid 2 Grid 3 Grid 4 Transect Total MNI 
(100m2) (1 00m2) (100m2) (100m 2) Sample Estimates 
(104m2) (764m2) 
periwinkles 2s 8s, 9c 19s 
(Nerita atramentosa) 4% 
periwinkles 2s 4S0s, 82f 4S3s 
(Austrocochlea constricta) 91% 
limpets 2s, If 3s 
<Patella laticostata) <1% 
limpets Is, If 2s 
(Scutus antioodes) <1% 
turban shells lo ls 
(Turbo undu/atus} <1% 
whelks Sf ls, lf 2s 
<Thais orbita) <1% 
abalone 20f 29f I Sf 14f Sf l s 
(Haliotis so.) <1% 
baler shell 2c.~lf 2c,29f 2c,23f 4f 13f 6s 
(Melo miltonis) 1% 
cockles 3s ls Is, 2f 3s 
(Mactra vura) 1% 
scallops 3f 13f ls (P. famatus), 4f l s 
(Pectenfumatus, 4f < 1% 
Ch/amys bifrons) 
oysters ls (burnt) l s 
( Ostrea aneas1) <1% 
cuttlefish 3f 8f 2f If 2f 8s 
<Seoia so.) 2% 
Average Densitv O.lsfm2 O.lsfm2 O. l sfm2 l.3s/m2 0.04sfm2 0.7sfm2 
Maximum Density 4s/m2 2sfm2 3stm2 llstm2 2sfm2 l lstm2 
Table 4: Perlubie Shell Content. 
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Shell Species Transect 1 T ransect 2 Transect 3 Transect 4 
(90m2) (90m2) (90m 2) (90m2) 
periwinkles 5f 2f 2s, le, 3f 
(Nerita atramentosa) 
periwinkles 
(Austrocochlea constricta) 
periwinkles 9s, le, 8f 13s, 5c, !Of l s, 17c, 32f 7s, 29c, 35f 
<Austrocochlea concamerata) 
limpets l s 
<Patella /aticostata) 
turban shells 
(Turbo torouatus) 
whelks ls 
(Thais orbita) 
abalone l s (H. laevigata) l s (H. /aevigata), 2f 2f 
CHaliotis so.) 7f 
baler shell If If 
(Melo miltonis) 
cockles 3s, 28f 3s, 17f 5s, 3 lf 8s, 18f 
(Katelysia so.) 
cuttlefish 4f 2f lf 
(Seoia so.) 
Average Density 0.2stm2 0 .2stm2 0.3stm2 0.5stm2 
Maximum Density 2stm2 4s/m2 2stm2 3s/m2 
Table 5: Acraman Creek Swale Site Shell Content. 
T ransect 5 Transect 6 T ransect 7 Total MNI 
(90m2) (9om2) (90m2) Es timates 
(630m2) 
l s, 4c, 7f l e, 6f 3c, 3f 5s 
4% 
le, lf ls 
<1% 
2s, 36c, 77f 6c, 44f 3c, 6f 97s 
74% 
lf 2s 
2% 
If ls 
<1% 
l s 2s 
2% 
5f 8f If 3s 
2% 
le, If 2f If ls 
<1% 
6s, 14f 2s, 23f l l f 14s 
11% 
3f lf 6s 
5% 
0.6stm2 O. l s/m2 O.lstm2 0.2stm2 
4s/m2 2stm2 l s/m2 4stm2 
Shell Species Area A Arca B Area B Area B Area B Total MN! 
Transect Grid I G rid 2 Grid 3 Transect Estimates 
Sample (100m2) (120m2) (60m2) Sa mple (1860m 2) 
(1060m2) (520m2) 
periwinkles le I I ls, 58c, II 3f 29s, I Sc, 35f 217s 
(Neri/a atromentosa) 74% 
periwinkles 33s, lie, 27f 3s, le, 3f 48s 
(Austrocochka constricta) 16% 
turban shells 4o,8f Ss, lo, 2f Is, 2o, 3f Is, lo Ss 
<Turbo undulatusl 3% 
abalone 6f 7s (4 H. laevigaca, 2s, (H. laevigata), 2f 4s (H. laevigata), 14s 
<Ha/iotis so.) 3 H. rubra), 7f 14f Sf 5% 
baler shell 4c, 14f 2f le, 3f Ss 
(Melo miltonis) 2% 
A veral!c Density 0.01/m2 0.3s/m2 O.ls/m2 3.6stm2 O.lstm2 0.2stm2 
Maximum De.nsitv l stm2 lstm2 lsfm2 18stm2 3s/m2 18sfm2 
Table 6: Acraman Creek Main Site Shell Content. 
Shell Species Grid 1 Grid 2 Grid 3 Grid 4 G rid 5 Grid 6 Total MNI 
(100m2) (1 00m2) (480m2) (156m2) (100m2) (100m2) Estimates 
(1036m2) 
limpets 2s, If 2s 5s Is Is 2s 14s 
<Patella laticostatal 42% 
turban shells 3o lo 2o 4o IOs 
CTurbo 1oroua1us) 30% 
abalone If If ls, If 2s 
(Haliotis so.) 6% 
cuttlefish 6f If 2f If 3f 7s 
(Seoia so.) 21% 
A veral1.e Densitv O.lstm2 0.03s/m2 0 .02s/m2 0.02s/m2 0 .03stm2 O.ls/m2 0 .03s/m2 
Maximum Dcnsitv l stm2 l stm2 3sfm2 l sfm2 l stm2 2sfm2 3s/m2 
Table 7: Long Beach Shell Content. 
Shell S pecies Grid 1 G rid 2 Grid 3 Total MNI 
(100m2) (100m2) (100m2) Estimates 
<JOOm2) 
limpets 2f 2s l s 4s 
<Patella laticostata) 21% 
abalone If 3s, 36f 4s 
(Ha/iotis so.) 21% 
turban shells 2s 2s 
<Turbo torouatus) 11% 
baler shell If If 2s, 30f 3s 
<Melo millonis) 16% 
cockles 2s 3s 5s 
<Donax deltoides) 26% 
mussels Is Is 
(Mvtilus erosus) 5% 
Averal1.e Density O.Olsfm2 O.l sfm2 O.ls/m2 O.ls/m2 
Maximum Densitv ls/m2 4sfm2 2sfm2 4sfm2 
Table 8: Yanerbie Shell Content. 
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Shell Species Grid 1 Grid 2 Transect Total MNI 
(120m2) (84m2) Sample Estimates 
(168m2) (372m2) 
periwinkles 2s, 199c, 2523f 17s, 58c, I 754f 4s,33c, 734f 313s 
(Nerita aJramentosa) 90% 
periwinkles Is, 9c, 13f 2s, 9c, 18f 6s, 7c, 3f 34s 
(Austrococlzlea concamerata) 10% 
Avera2e Densitv l.8stm2 l.Os/m2 0.3s/m2 0.9sJm2 
Maximum Densitv 6s/m2 2s/m2 3s/m2 6s/m2 
Table 9: Acraman Creek Ridge Site Shell Content. 
Shell Species Grid 1 Grid 2 Total MNI 
(80m2) (140m2) Estimates 
(220m2) 
periwinkles 24s, 256c If 280s 
<Nerita aJramentosa) 92% 
periwinkles 3s, 16c 19s 
<Austrococlzlea co1istricta) 6% 
limpets 3f I 
(Patella laticostatal <1% 
turban shells 3o 3s 
(Turbo torouatus) 1% 
abalone 2f 4f ls 
<Haliotis sp.) <1% 
cockles 2f I 
(Katelvsia so.) <1% 
Avera2e Densitv 3.8stm2 O.ls/m2 l.4stm2 
Maximum Densitv 21stm2 lstm2 21stm2 
Table 10: Granites Shell Content. 
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Shell Species Grid 1 Grid 2 Grid 3 
(100m2) (100m2) (100m2) 
periwinkles If 6s, 4e, 148f 
(Nerita atramentosa) 
periwinkles 
(Austrocochlea constricta) 
limpets If 2f 8Ss, Sf 
(Patella laticostata) 
turban sheUs 
(Turbo torouatus) 
whelks 
(Thais. orbita) 
abalone If 
(Haliotis sp.) 
baler shell 3f If 
(Melo miltonis) 
Avera2e Densitv 0.03s/m2 0.03s/m2 ls/m2 
Maximum Density l s/m2 ls/m2 14s/m2 
Table 11: Point Brown Shell Content. 
Grid 4 
(100m2) 
277s, le 
17s 
ls 
3s/m2 
26s/m2 
Transect Transect Transect Total MNI 
Sample 1 'Sample 2 Sample 3 Estimates 
(400m2) (48m2) usom2) (1028m2) 
2s, If 18s, S9e, S06f 367 
61% 
ls, le, 17f 19s 
3% 
2s, If If !20s, 279f 208s 
34% 
lo 2o 3s 
<1% 
ls ls 2s 4s 
<1% 
IOf Sf I 
<1% 
le, If 2s 
<1% 
0.02s/m2 0.06s/rn2 1.ls/rn2 0.6s/m2 
l s/m2 l s/m2 l l stm2 26s/m2 
